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BOTH BY | — 
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Founded cons the feel Principles. 


With many other uſeful Things hereto belonging- 
i To which are added, : 


SzverRaL NecessakRy TABLE ON 


8 4 _m— 
et 


Viela damus, vaflumque cava trabe currimus æguor, 
Poftquam altum tenuere rates; nec jam amplius ullæ 
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R E F A C E. 


| T HE art of Navigation is of ſuch 
conſequence to this nation, that it is 

hard to ſay whether or no we could 

tell how to live without it. And yet ſuch is 
the ill luck it has met with, that it has never 
been treated of with that perſpicuity, as ſo 
uſeful an art deſerves, nor rendered ſo eaſy 
as to be of general uſe to the world. For all 
the books that have fallen into my hands, are 
either too voluminous for being of any real 
uſe, or elſe they are defective in ſome points 
or other; which yet, it is neceſſary for a ma- 
riner to be informed of. And which is worſe, 
authors are not agreed about the truth of their 
own principles: ſome crying down plain ſail- 
ing as erroneous, and not to be truſted at all; 


to be true. 


I thought therefore I ſhould do ſome ſer- 
vice to the young navigator, by laying down 


ples of this art; and at the ſame time de- 
ducing, from theſe principles, all the neceſ- 
W ary rules for calculating a ſhip's place; and 

by making them fo ſhort and eaſy, and diſ- 
poling them in ſuch order, that the mariner 
may not be at all puzzled with them: ſo 


A. 2 — _ 


3 — ] P 


© and others denying even Mercator's. ſailing 


and demonſtrating the fundamental princi- 
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that he may have at once, all the rules that 

are neceſſary for him to know, as far as ma- 
is thematical computations have any thing to 
: do in the matter. And becauſe not one in 
; ten, even among maſters of ſhips, will be 
at the pains to learn Trigonometry or Aſtro- 
nomy ; therefore, to ſupply that defect, I 
have made all the rules drawn from them ſo WR 

- ſhort and plain, that he may equally make 
uſe of them, whether he underſtands theſe 
ſciences or not; which indeed will fave him | 
the labour of learning them: though he is 
never the worſe if he does underſtand them, 
And if he does, he may as well have re- 
courſe to theſe ſhort rules, as ſtay to raiſe ca- 
nons every time he wants them. * 


To this end, I have in the firſt Part, given 
ſeveral Problems in Aſtronomy, of frequent 
uſe at ſea, and ſuch Tables as are neceſſary iſ 
to their ſolution. Likewiſe eaſy Rules, for 
taking an Obſervation, for finding the Va- 
riation of the Compaſs, the Lee-way of a 
Ship, the Motion of a Current, with an ac- W 
count of the Trade-winds, the method of 
placing the Sails to the beſt advantage; 
which, though it may be hard to do exactly, 
yet it will be proper to come as near as one 
can; with ſome other things of like kind; 
all which are ſome way or other relating to 
the art of Navigation, ; 
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In the ſecond Part, you have the demon- 
ſtration of the principles of what is properly 
called Navigation, with all the practical rules 
drawa from theſe principles, and applied to 
the ſolution of the ſeveral caſes of failing. 
nen you have the method of keeping and 


, I Wcorrefting a Reckoning; and laſtly, rhe me- 
| {0 ¶thod of keeping a Journal of a whole Voyage, 
ke Wo which end all the reſt that goes before is 
ele uirected. | 

im | 

e is Then follow ſeveral Tables, of which the 
em. ables of Sines, Tangents, and Logarithms, 


Jo but to five places of Figures, which is 
 Ebundantly ſufficient for any degree of exact- 

eſs, that Navigation can admit of; and to 
oo further would be needleſs. 


la che Table of Latitude and Longitude of 
BE laces, the longitude is. reckoned from the 
anaries as anciently, or from the weſtermoſt 
Hart of the continent of Africa; that whim- 
cal humour of many modern geographers, 
f counting the longitude from the metro- 
Polis of their own country, has brought all 
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Arto confuſion. And the ſame confuſion muft 
tend the practice of fome perſons, who, pre- 
Heading to draw maps and charts, put the eaſt 
, Br weſt end uppermoſt, according as their 
g t0 1 ancy directs them, though contrary to the 
abliſhed rules of Geography; by which the 
FP pcr part ought always to be the north. To 
is | may allo add, the giving old names to 
| EY = new 
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roid. Add to this, that if the earth be 


tirely prevents any juſt calculation to be made 


PRE FACE, 
new places, as New England, New Spain, New 
York, &c. which betrays a barrenneſs of in- 
vention 1n thoſe that impoſe them, as well as 


induces a ſort of obſcurity and confuſion | in 
the ule of them. 


TheTable of Meridional Parts, here given, 
is calculated for the Sphere; for I look upon 
It as an idle refinement, to deduce them from 
the Spheroid; for this would require all the 
parallels of latitude, and arches of the me- 
ridian, to be altered accordingly; which would 
create an endleſs deal of trouble, for no real 5 
advantage. For if we conſider, that no ſhip 
can ſteer true to a degree, or hardly to a qua- 
ter point of the compaſs ; nor can meaſure 
her diſtance failed by the log, to any ſuch de- 
gree of exactneſs, but there will always be aff 
conſiderable variation from the preciſe truth 
in regard to the place of a ſhip : and for this I 
reaſon ſhe is obliged, as often as poſſible, to 
correct her latitude and longitude by obſerva 
tion. Therefore it would be quite trifling tu 
deſcend tg ſuch minute circumſtances, as call 
have no Hhnſible effect in practice: and ſuck 
is the cifference between the Sphere and SpheW 
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Spheroid, its ſpecies is not known, which en 


on ſuch a principle. And therefore ſince wil = 
muſt needs wander a little from the truth, 10 
had better do it in a plain and eaſy way, tal 7 
in a rigid and difficult one, : 


PRE F AT LE 
Vew BB But as a full anſwer to all objections of this 
in- Kind: as the ſeaman is obliged, from time to 
Il as time, to correct his reckoning by obſervation; 
n in chis wipes away at once all ſuch trifling errors 
Wand irregularities, as ariſe either from this or 
any other accidental caule, 


pon All the Rules here laid down for practice, 
rom have made as ſhort and plain as poſſible; the 
| thefW reader having occaſion for no more than a 
me-B little Arithmetic and practical Geometry; for 
ouldMWrhe ſeaman ought not to be incumbered with 


realſſ long tedious rules. And I am in hopes that 
ſhip] whar is delivered in this little book, will an- 
ys wer his end, and give him as much ſatisfaction 
aſure 


Jas any he will ever meet with, and 1 think too, 
as much as he can even with for, | 


be a JV. E. 
ruth, ; | 

r nl P. S. In this ſecond Edition, ſeveral of the 
le, ton Rules are made ſhorter. The Tables of the 


right Aſcenſion and Declination of the Sun 


is Ca of years, are rectified to the prefent time. The 

Table of the Latitude and Longitude of Places 
is more correct. The Tables of the Eclipſes 
of Jupiter's firſt Satellite, being too flow by a 
few minutes, I have corrected, ſo as to agree 
8 with obſervations. Yet it mutt be owned, 
chat there are no tables extant, that will give 
WF ie times of theſe eclipſes, fo exact as could 
be wiſhed for. | 
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and Stars, which grow erroneous in a number 
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| conſequences ariſing therefrom, the learned au- 


roidical Figures of the Earth, quite different from Z 


other admirable furniture, and certain new, curious, 


fireet, London; which 1 am confident will give you 


ADVERTISEMENT.|| 


HEREAS this book of Navigation has“ 

been ſeverely cenſured, becauſe | have drawn 
my calculations from the conſideration of the 
Sphere, and not from the true Spheroidal Figure 
of the Earth, which I never knew. Be pleaſed, Ml 
therefore, gentle Reader, to underſtand, that in 
order to prevent ſuch groſs errors and the fatal 


thor of the new Principles of Geography and Naviga- 
tion, has founded his calculations upon two Sphe- i 


one another, and yet both undoubtedly true, take : 
which you will, becaufe the Sphere is fa//e. There the 
ingenious author, by the help of paper ſcales, and 


and truly refined methods of practice, teaches you 
how to ſail to the utmoſt exad neſs, perhaps to a few 
inches; and likewiſe very civilly ſhows you the 
great danger of failing by Mercator's chart. There- MW 
fore, kind Reader, if you have a defire of being 
let into the Arcana of Navigation, forget not to 
enquire for this book at Mr. Martin's ſhop in Fleet- 


ample ſatisfaction. 
Hic ęſi aut nuſquam quod quærimus. 
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DEFINITIONS 


AVIGATION is the art of guiding 
or directing a ſhip, and computing her 
way through the ſea, from one place to 
other. | | | TIE, 

2. Latitude of a place, is an arch of the me- 
lian, contained between the equinoctial line and 
hat place. This is reckoned in degrees; and the 
eateſt latitude never exceeds. go degrees; for 
de poles are 90 degrees from the equinoCtial. 

3. Difference of latitude of two places, is an 
ch of a meridian, contained between the parallels 
latitude paſſing through theſe places. This is alſo 


/ 
* 


Which 60 make a degree. 
4. Longitude of a place, is an arch of the eqti- 
Wctial, contained between the firſt meridian 


W his is meaſured by degrees, whereof 360 reach 
Bund the globe. | 

= 5. Difference of Longitude, is an arch of the 
Wuator, or the degrees contained between the 
Wcridians of any. two places. | 

6. Meridional Diſtance, is the diſtance in miles 
any given place from the meridian of another 
ace, This is counted in the parallel of latitude 
the given place, 


AVIGATION. 


jeaſured by degrees, and miles or minutes, of 


here-ever it is) and the meridian of the place. 


=: 7. De- 
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in paſſing from one meridianꝭto another. 


makes with the meridian. 


weſting, northing, or ſouthing. 


ſkip. 


DEFINITIONS. 


7. Departure, is the whole eaſting or weſting | 
ſhip continually makes, during any fingle court; 


8. Courſe, is the angle which the ſhip's wa 


9. Rumb, is the path or line that a ſhip deſcribe 
during any one courſe. A rumb line cuts: 
meridians in the ſame angle; and therefore it is; 
ſpiral line upon the globe, continually approach 
ing the pole: except in an eaſt and weſt courſe 
where it coincides with the parallel; and in 8 
north, and ſouth, with the meridian, 

10. Plain Sailing, | is the computing a ſhip's wy 
by plain trigonometry, with regard to her eaſting 


Il. Middle Latitude Sailing, is a method of 
computing the way or place of a ſhip with reſpe 
to her longitude, by rules depending on the latitu 
lying in the middle between two places of 1 


12. Mercator's Sailing, is computing a ſhiv 
way, or her place, in regard to her longitude, 
help of a table of meridional parts, calculated off 
N for all latitudes. 

Charts, are maps of the ſea and the ſelf 
5 4 If the latitude and longitude be made eve 
where equal, it is called a Plain Charte If th © 
meridians are drawn parallel, and beſides, the de 
grees continually increaſe in proportion to the c 
fines of the latitude; it is called a Mercator's Chan 
There are other ſorts of charts, but not ſo con 
mon. But mercator's is the trueſt, beſt known 
and the moſt uſeful for navigation. In all chart 
the upper end is the. north, and the lower ti 
ſouth, £ 
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ſting | | 
:ourl 8 2 : Ras | 
orizon, contained between the meridian of the 
's wal : als ; 2 
agnetical meridian, or direction of the needle, or 
ſcribel ower-de-luce. It is called, EAG variation, when 
1ts lies eaſterly of the north. part of the true meridi- 
it is 1 


n; and Maſt variation, if weſterly, 
roach | 


courſe 5 CCC 


in 


's wal 


aſtinM nſtruments belonging to Navigation ; and 


their Uſe. 
{ | 
10d 0 


reſp I. The Sea Compaſs. 

atitud 13 

of . PT 215 is a circle of paper or paſteboard, 
called the Card, whoſe circumference 1s 
ſhipWivided into 32 equal parts; every point of diviſion 
de, called a romb or point of the compaſs. Theſe 
ted o oints are all named according to their poſition, 


Ind numbered clear round the compaſs, thus, viz. 


1e ſei Vortb, north by eaſt, north north eaſt, &c. but only 


e eveihhe firſt letter of every word is put. 

If thi On the under fide of the card, there is fixed a 
the d eel needle, touched with a load-ſtone, in whoſe 
the coenter is a hole or cap, which being put upon the 
Chan nd of a ſmall pin, ſet upright in the bottom of a 
com emiſpherical wooden diſh, the card and needle 
now lay freely upon the end of this pin; and the 
chartWſP<cdle always directs itſelf towards the north, car- 


gays pointing to the magnetical north. This 
Wooden diſh turns upon two pins fixed in the 
B 2 north 


: ying the card along with it, the flawer-de-luce al- 


24. Variation of the compaſs is an arch of the FIG. 


place, which is a north and ſouth line; and the 
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FI. north and ſouth points of a braſs hoop ; and t 
1. hoop turns upon two pins fixed in the eaſt 2 


On the north ſide of the wooden diſh, is a bla 


is to ſail upon. 


needle lies directly under the meridian, or not 


and prevent ſuch miſtakes as often happen in allo 


USE OF 


weſt points of a ſquare box: ſo that however t 
ſhip rolls, the compaſs card always lies horizonti 


line drawn, which ſhews the courſe. If the c: 
does not lie horizontal, drop a piece of ſealin 
wax underneath the lighteſt ſide. Nothing of in 
mult be ſuffered to come near the compaſs. 

The uſe of this is to direct the ſhip in its proj! 
courſe, * For there being no tracts or high roa 
upon the ſea, to direct her motion, there is! 
other way but for the perſon at the helm, o | 
ſteer the ſhip, that the black line on the diſh n 
always ſtand at the point of the compaſs the | 


1 


The mariners compaſs is ſo conſtructed, that t 


and ſouth points of the card; by which means, 
there is any variation, the north point of the con 
paſs does not point to the true north. But it wo 
be much eaſier for the practice of navigation 
ſea, if the needle was not fixt to the compaſs cat 
but ſo contrived as either to be moveable under it, 
fixt to another card under it that is moveable, abo 
the ſame center (in nature of a rectifier) going a lit 
{tif with a ſpring; and to have a ſmall index att 
north end of the needle, by which to ſet it to: 
degree of variation from the north point. If ti 
was done, and the index always ſet to the pro 
variation at ſea, the flower de-luce would alwi 
point to the true north; and there would be now 
riation to be allowed for in the reckoning ; whil 
would ſave a great deal of trouble to the marin 


ing for variation. 


INSTRUMENTS, 3 
The azimuth compaſs, beſides the card with the FI. 
ints of the compaſs, has an index and a thread, 2. 
ich index is moveable about the center, and has 

o fights; the uſe of this is to take the azimuth of 

e ſun or a ſtar. ET 


The Log-Line. | 


nd th 
iſt al 
Ver it 
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. : 120 ' 4 
This is a cord divided into ſeveral parts called 2. 


prop gnots, each knot or part containing 46 feet: 
h roalhis line is faſten'd to a board called the Log, 
e is Which board is about ſeven inches, long. To one 
» fo d of it the log-line is faſtened, and to the other 
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much lead as will make it ſwim upright, juſt 
ith the head above water. At the lower end is a 
le where a pin goes in, which is faſtened to a 
rt of the line; and this pin may be plucked out, 
hen the line is run off. | 

In dividing the log-line there muſt be allowed 
xt the log 12, 15, or 18 fathom of ſtray-line, 


t woullWcording to the bigneſs of the ſhip. At the end of ; 
tion is is put in a red or white rag; and at that place | 
aſs ce diviſions of the line begin. The reaſon of this | 
ler it ay line is to veer the log pretty well out of the 
e, avoiip's wake, leſt the eddy ſhould ſuck the log after 


e ſhip, and deceive you in the diſtance. 

x at i The uſe of the log and log-line is to meaſure the 

ip's way, or her diſtance run, by help of a half 
nute glaſs. For after the log is thrown in, and 


e prone red rag comes to hand, the half minute glaſs 
alwiult be immediately turned; and that moment the 
e no aſs is out, the line muſt be ſtopt; then obſerving 
wie line, as many knots as are run off, ſo many 
_ es the ſhip ſails an hour. If a line and plummet 

n allot 


e inches long (reckoning from the center of 

ball to 8 of ſuſpenſion) be hung up, it 

l vibrate 3o times in one glaſs, if it be true. 
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F13, In ſtrictneſs each knot ſhould be about 50 feet; 


Zo 


and minutes or miles. 69 to a degree; or bl 


tedious reductions, it were better to keep this ac. 


USE Or. 


but it is better to be only 45 or 46, and this agree 
beſt with experience, for the log will drag a litth 
after the ſhip, and make the meaſured diſtance le 
than it is; and it is better the reckoning be a-head 
of the ſhip, than the ſhip a-head of the reckoning, 

A-ſnip's way is commonly meaſured by degrees 


leagues, 20 to a degree. But to avoid ſever 
count of the ſnip's way, as allo of the difference off 
latitude and longitude, in degrees, and 100 partif 
of a degree. Ordinary a ſhip goes about a depreeiſ 
in a day. If the fhip s way was kept in cents of 
hundred parts of a degree, then the knots of the 
log-line would be 27 feet. | 

The way the ſhip makes may be nearly eſtimaW 
ted by an old experienced ſeaman; or it va bei 
known by the diſtance of two marks on the ſhip 
ſide; and the time ſhe makes this way, may be 
meaſured by a watch, or by a glaſs, or by the 
pulſe, or by repeating a certain number of words 
or by hanging up a pendulum 394 inches long 
to vibrate ſeconds. e a 


3. The Sea Quadrant, or Davis's Quadrant. 


The ſea quadrant is an inſtrument to tak 
the ſun's altitude. It conſiſts of three vanes 
A, B, C; and two arches ed, GF. A is the horn 
zon vane, B the ſhadow vane, C the ſight vane, 
de is the 60 arch, containing 60 (or 65) de- 
grees. FG the 30 arch, containing 30 (or 25 
degrees. In uſing this inſtrument the vane B mul 
be put to an even degree, leſs by 15? or 20 than 
the zenith diſtance, or complement of the altitude. 


Then turning the back to the ſun, and looking 


thro ug 


* INSTRUMENTS BY 
- 7 through the vanes C and 4, raiſe or ſettle the In- FIG, 
bs oY Wrument, till the ſhadow of the upper edge of the 3+ 
os Io vane B fall on the ſlit in 4; then raiſe or ſettle the 


vane C, till you ſee the horizon appear through C 
and 7. Thus you have the ſun's altitude; and ad- 
ding the degrees on the arch ed to the degrees On 
the arch FG, gives the zenith diſtance, | 

To obtain the meridian altitude,- continut ob- 
ſerving ; and as the ſun riſes higher, the fea will 


a- heat 
oning 
greez 
or biß 
e vera 


= ; appear through the vanes, C, A; then the vane C 
/ ral is ſtill to be moved lower, till the ſun be at the 
lewis higheſt; and when the ſun begins to fall, the {ky 


vill appear through the vanes A, C; and then it is 
time to give over obſerving for that day. 

But note, the refraction makes the ſun or a ſtar 
appear higher than he is, when near the horizon, 
and therefore the zenith diſtance muſt be increaſed 


its of 


f the 


- (or the altitude diminiſh' d) according tothe follow- . 
19 ing table. 

y bel 

4 Alti. [Refrac-[Zenith.” | Altit. |Refrac-IZenith, 
os | tion. | diſt. tion. | diſt. | 

deg. | min. | "deg. || deg. | min. | deg. 
. 3 7 71 83 
I 23 v9 * 6 | BY 

take 2 17 | 88 10 «4 $6. 
1Nes, 3 143 HT 4 8 
ori A HE | | 
ane, 4 11 86 16 1 
de- 5 9 85 24. 2 66 1 
2508 |___ © ot 84 It - 48 FF 48 
mul | 
than There is a late invented inſtrument called Had- 
1de, ley's Duadrant, for taking altitudes more exactly. 
cing But I ſhall not deſcribe it here, becauſe there is a 
Wh) s B 4 little 
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F16, little vook which goes along with the Inſtrument; 

and that 1 ives the deſcription of it at large, and 
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end C, and the horizon at the lower end B; then 


- USE OF INTRUMENTS. 


the uſe of the inſtrumenti in taking an obſervation 


4. The Croſe-Staf, or Pore-faff. 


This jnfleumies is uſed to take the altitude 
of a ſtar. It conſiſts of a ſtaff AD, and three 
or four croſſes BC, to uit different altitudes, 
| The ſtaff AD being graduated on each fide, in a 
different manner, for the different croſſes. 

In uſing it, put on the proper croſs CB, then 
placing the end A as near the eye as poſſible, and 
turning the face to the ſtar, move the croſs CB 
back or forward, till the ſtar appear in the upper 


you have the altitude number'd on the inner edge 
of the croſs, and on that ſide of the ſtaff belonging 
to the croſs, you obſerve with. 

For the meridian altitude; continue obſerving 
till the ſea begin to appear, inſtead of the horizon; 
and then your obſervation is finiſn'd. 


5. The Lead. 


This is a heavy piece of lead, with a line 
faſten'd to it, divided into fathoms, to ſound the 
depth of the ſea, in ſhoals and places near the 
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NAVIGATION. 
ART LE 

The Solution of Aſtronomical Problems, alſo con- 

cerning Lee Way, Variation of tbe Compaſs, 


taking Obſervation, and ſeveral other Things 
uſeful in the Art of Navigation. 


To find the Moon's Age. 
R U L E. 


a | the year of Chriſt (which begins 


with March) by 19, and keep the remain- 


I 
der. Note, if o remain, take 19. 
2. Multiply that remainder by 11, and divid 
by 30, and note this remainder. 
= 2. To the laſt remainder add the number of the 
month, beginning at March. And the ſum taken 
| from 30 (or 60) gives the day of the change. Or 
that ſum added to the day of the month, gives her 
age; rejecting 30 if it exceed: according to the 
new ſtile, | | 
Note, the laſt remainder is the epact, and 1 
added to the firſt remainder is the golden number. 
| This rule ſeldom miſſes above a day. 
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ASTRONOMICAL 


Otherwiſe : The moon's age is eaſieſt and trueſt 
known by an almanack, or elſe by a mariner'| 


calender, one or both of which a navigator ſhould 
never want. 


Example. Aug. 27th, 1766. 
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18 18 Rem. 
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Ta find the Time of the Moon's Southing. 
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Take 8 tenths of the moon's age for her ſout 
ing. 1 


ug 
——ũ—— — 
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Or thus, by the Nocturnal. 


” 
2 


7 — "65 : 


In the middle piece againſt the moon's age, 1 
its proper circle, ſtands her ſouthing in the ci 
of hours. | | 


" þ * 


0 4 
A w__ 
* 3 a 


Pur, 1 
trueſt i 
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hould 


Otherwiſe, by ſeeing the Moon. 


The time of the moon's ſouthing may be nearly 
W conjectured by obſerving the quantity of her en- 

| lightened fide. For ſo many 12th parts of her 
whole hemiſphere as 1s contained in her illuminated 


after 12 o'clock : If on the left hand, *tis before 
12. 


Example. 


On Aug. 27th, 1766, the moon is 21 days old; 
then, | 8 ; 


| 21 
* 
16. 8 


5 So ſhe ſouths about 16 hours and 3 quarters paſt 
12, that is, at 3 quarters after 4 in the morning, 
Aug. 28; and therefore at 4 o'clock, Aug. 27. for 
ſme loſes à hour at leaſt every day. 


PRO B. III. 
To find the Time of High Water at a given Place. 
RU E. 


| By the following tide-table, find the time of full 
| ſea on the full or change day, for the place pro- 


poled ; add to this the time of the moon's ſouth- 
ing, 


arch (on the right hand), ſo many hours ſhe ſouths 


r Cine <.e 


B 6 Other- 


i | Otherwiſe, by the Nocturnal. 

8 Set 12 o'clock on the middle piece; to the time 

þ | of high water at the new or full moon, on the great 

piece: then bring the long index to the moon 
4} ſouthing or age on the middle piece; this cuts the 
+ | 


inner circle (the circle of hours) of the great piece, 
as required, 


Example. 


7: 30 at the full, by the table. And the moon ſouth 
at 16 3, the ſum is 24; : that is, a quarter paſt 12 
next day, the time of high water, or half an hour 
before 12, Aug. 27. 


SCHOLIUM. 


Some general obſervations relating to the tides, i 
are as follow : : 
1. About the quarters of the moon, the tiduM 
happen ſomething ſooner, but in ſome places ſome- 
thing later. Thus at London, theſe tides happen ani 
hour ſooner, and at Dublin half an hour later. , 
2. The nearer the moon comes to the zenith or 


therefore in north latitude, when the moon has north 
declination, ſhe makes greater tides when above the 
horizon, and paſt the meridian, than when ſhe 1 
under the horizon. And conſequently in north la-] 
titudes the evening tice; are higher than the morn: 
ing tides in ſummer; and the morning tides higher} 
y than the evening tides in winter. And the contrary 
4 in ſouth latitudes. 

3. The higheſt tides make the loweſt ebbs. 

4. The higheſt ſpring tides in the year are al- 
ways about the beginning of March, and end o 
| | | September i 


At the Lizard, Aug. 27th, 1766, it is full ſea at = 


nadir of any place, the greater is the tide. Andi 


yn — - — n — — 2 
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PaxT IJ. PROBLEM S. 
September; but the neap tides (or quarter tides) are 
-Jeaſt at that time, and greateſt in June and Decem- 


time ter. Therefore the greateſt tide at the new and full 

2 moon is always ſucceeded by the leaſt at the quar- 
ter | | 

the 


8. | 
5. The higheſt monthly tides are always about 
the 3d day after the full or change. 

6. The tides, ceteris paribus, are greateſt under 
the equinoctial; and greater in leſſer latitudes than 
in greater latitudes. FS 
| 7. Tides are greater in greater ſeas than in leſſer 

| ſeas; and greater at the ſhores than in the middle 
of the ſea, or in iſlands far from the continent. 

F 8. Within the mouths of rivers the tide ebbs 
longer than it flows. 
9. The motion of the water is greateſt about 
half flood or half ebb; and at high or low water is 
ME little or nothing. | 
| 30, Great winds ſetting the ſame way as the 
= tides, will bring them ſooner, and make them run 
higher: but if they be contrary, will retard them. 


A Tide Table, ſhewing at what Hour it is High Water 
on the Full and Change of the Moon. 
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BERDEEN — 
Abcrmorith — 
Aberwark = 
Abroth = - 
Africa W. Coaſt - 
Aldborough - = 
Amazon's R, mouth - 
Ambletenſe = - 
America W. Coaſt G 
W E. Coaſt — 
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Amſterdam 
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| Amſterdam — 
. Antwerp — 5 
1 | Apenars - - 1 
Apenmark - 1 
Archangel - - 
Armentiers - - 
Army g — 
Audiern — — 
Auray — = 
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Bajador — 
Baltamore — 

1 Barfleur VVV — 
f Barneville — — 
; Baſs, without - 

1 Bayonne 

2 8 Beachy a — 1 
3F Beauvoir - - 

E | Bell iſle — — 

| Berguer - - 
Bermudas — — 
Berwick - — 
Biſcay Ba 
1 — — 
Blackn ey — 
Blacktail Beacon - 
Blanquet Race 
Blavet — — 
Bloy . 8 
Bluet, without — 
Bologne 
Bourdeaux 5 5 


Braſil Coaſt - - 
Bree Sound = . 
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Bremen - 
Breſt — 1 
Bridgwater - 
Bridlington - 
Bn -- 2 
Briſtol A 

Key a 

Brovage, without 

Buchaneſs - 

Bulloign - 


Buoy o' Nore - 


Caen 4 
Caldy — 
Calais 
Calſhot = 
Camfere | i 
Canary Iſlands -< 


Cancale 1 


— Clear A 
— de Four 

— of Good Hope 
—— dierre Lion 
Carmarthen Bay 
Carnarvon Bay 


Caskets 5 
Caskets without 
Catneſs W 
Chamberneſs 4 
Cherburg 8 
Chili Coaſt 4 


Concarneau 5 


Cape Blanco Fe 
—— Cantin a 
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A TIDE TABLE. 
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Condado - 412 0 
Conquet — 3 


Cork | „„ 


Corpus Chriſti Point - I 


Cowes | 10 
Creyl =— «T7 
Croiſic — 8 3 
Cromer 


Dartmouth | 
Deal — 10 
Derby 2 
—_ Port 
ieppe — 
Dort — 
Dover — 
Dover Port 
Downs — — 1 
Dublin Bar 
| Cuſtom-houſe — 
Dunbar —— — 2 
Dundee — — 2 
Dungarven ——— 4 
Dungeneſs 9 
Dun kirk — — 12 
"Þ 
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Dunnoſe ——— 
Dun wich — 
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Edam app 
Edinburgh — 
Egmon — 
Eider — 
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i nk 
Elve — — 12 0 
Enb den I 
Emes 5 — 9 O y | 
Emes Entrance — 5 . 
Enchuyſenkwuaa 1 i 
Engomonts — HS. i 
Eſtaple — vs 20 | 
Exwater — n_ - 3 
F | 
Fair J. 12 8 
Fair I. Roads — 11 15 
Falmouth —— — 5 30 
Fen — — „„ 
Feſcan — 9 45 
Finmark Coaſt — 1 30 
Firth — — 11 o | 
Flamborough Head — 5 
Flanders Backs — —_ 
Florida = "20 
Fluſhing — 0 45 
The Fly 7. 20 
Foreland, N. and 8. — 9 45 
Forn — — 8 15 
Foulneſs — — 6 45 
Fontenay Race — 2 15 
Foy — 5 4 
France, W. Coaſt —— 3 8 
Frieſland Coaſt — 7-20 
G 
Galicia — 3 O 
Garande — — 3 O 
Garonne Mouth — 3 9D 
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 Gunfleet 


Hunclif Foot 


A TIDE TABLE, 


| h. m. 
Gaſcoin — — 3 o 
Gibraltar Road Þ ——_—— 12 0 
Goree — 1 30 
Gorend 8 
Granville 8 


Graveling — 80 
Graveſend — — 
Groyun ! — 3 o 
Guernſey — — 1 30 
— — 10 30 
Hague 
Hamborough 
Hampton Key 
Harlem 
Hartlepool 
Har wich 
Haſtings 
Havre de Grace 
Hern 
Hever 
Holms 
Holy-Head — 1 
Home- Head — 9 o 
Hon fleur 9 
Horn — 
Hull — 
Humber Mouth 


— 9 7 
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3 75 
3 45 
John de Luſe— 10 30 


Ireland S. Coaſt — 8 15 
Ireland W. Coaſt 


38 
Jutland 


Parl. A TIDE TABLE. 
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Jutland IC, i. 0 


Kentiſh Knock 


Kildive „ 
Kilduyn® 3 
Killiars —— ů — — 


Kingſale 
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Lambay 8 
Land's End —— 
Lanion | — 
Lawreneſs 

Leith 8 
Lenow „ 
Leyſtof 8 
Leyſtof Road 

Lime 8 

Liſbon 
Lizard 

London 

Longſand Head 

Loyr Mouth 

Lundey 
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Lyn, without 
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 Nantz River 
Newcaſtle — 


Normandy Coaſt 


Oſtend 


Peterport 
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Margate Road — 1 
Memiſſanüñłpé₆—.ĩ 3 
Meuſe Mouth — 1 
— Haven — 7 
Moonleſs = — 5 
Morbihan — 3 
Mounts Bay —— — 4 
Mouſehole — 4 
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Naze — II. 
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Needles 


Newport (I. Wight) 


Nore 
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Ollonne — — 3 
Orfordneſs — 10 
Orkneys — — 6 
Orwell — X —— — 9 


Penmaxkk . — 2 


Peru Coaſt - 
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Picardy Coaſt— 10 30 
1 Plymouth 
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Plymouth — — 
Podeſemſk (Ruſſia) — 
Poictou S. Coaſtüwpaa 
Port Blank. 
Porthus 6 

Portland a —— 
Portugal Coaſt | 


Portſmouth — 
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Quebeck (Canada) 
Quinborough 
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Ramkins 
Ramſey ä 
Rebdan 3 
Rhee I. — 

Rhodes 
Robinhoad's Bay 
Rochelle 
Rocheſter 
Rochfort 

Rohan 


Rotterdam — 


In i 
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Auguſtine (Florida) 
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Saint Helen's 5 


Mark — 


Severn Mouth 


John de Luz e 
Lucas 
— Malo's 


G 80 


——- Matthew's Point 
— Nicholas (Ruſſia) — 
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—— Powls 
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Scarborough 
Scily Iſlands 
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Seven Clifts 
Seven Iſles 
Severn Iſles 


Seyn Mouth 
Sheerneſs 
Shelbergh 
Shetland 
Shoe — 
Shoram — 
Sleeve — 
Somme Mouth 
Sound — 
Southampton — 
Spain W. Coaſt — 
Spits 
Spurn — 
Staples — 
Start — 
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h. m. 
Swin—— 1% 8 
T 
Tees Mouth —— 2 © 
Tenerif — 23 © 
Tenet - — — 1 30 
Terveer, within 12 1 
Terveer without — 1 30 
Tergon _ 5-9 
Texel Road — 755 
Texel Cliffs — S © 
Thames Mouth — 1 
Tinmouth 5 8 F © 
Topſham — 6 oo 
Torbay ' — 0- «> 
Treport — 10 30 
U 

t 

Vannes — 3 

Voard- — . 

Urek 1+ 0 

Uſe — 1 
Uſhant within — 4 WM 

W 

Wales —— 3 © 

Waſh (Lincolnſ.) — 6 30 

Waterford — „ 

Weilands 1 

Wells 8 

Weymouth — 7 15 

— Key —— © 45 
Wieringham 
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h. m. 
Wieringham 3 
Wight . — — | 9 30 


Winchelſea 11 4 
Winterton — 8 0 

* X 
Yarm —— 6 45 
Yarmouth | — W: 0 
— Roads — TO 30 
Younghall (Ireland) — 5 83 

2 is 


Zeland Coaſt 1 30 77 
Zerick Sea — 2 0 
r 


The Latitude of the Place, and the Sun's Declin 
tion given; to find his Amplitude. 


RVUL E. 


As coſine lat. 
Radius. 
Sine of the declination. 
Sine of the amplitude. . 
The amplitude is ſouth if the declination be ſouth 
and north, if north. 2 
Note, The declination is had by the Table, aft | 
Prop. 13. | „ 


Jil. PROBLEMS. 
PRG 


bo Declination, Altitude, and Azimuth of the Sun 
being given; ; to find the Hour. 


RULE. 

As col. declination. 

Coſ. altitude. 

Sine azimuth. 

Sine of the hour angle. 
nis turned into time, allowing 15 deg. to an 
Nur, gives the diſtance of time from noon or 
anight; for it is doubtful ſometimes whether 


is. 

= FN 

„ ie Latitude and Sun's Declination; to find 
| the Time of Sun- Rift ing. 


RL x. 
As fadius, 
Tan. latitude, 
Tan. declination, 
= dine aſcenſional difference. 
his turned into time, allowing 15 deg. to an 
ir, will ſhow how long the ſun riſes before 6, 
Nen his declination is towards the elevated pole; 
after 6, when his declination is the contrary 


y. 
PR OB. VIE 


en the Sun's Declination and Amplitude; to Ju 
the Latitude, 


KUL R, 
As Sine Amplitude, 
Radius, 


Sine Declination, 


Coſ. Latitude. 


C 


_ 
>. 


* 3 84h at. 
. 


— — 


2 —ͤů . . . 
„„ znr =o 


— e 
. 
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Don 


p R O B. VII. 


Given the "Bow s Riſing and ee to fonl 
Latitude, 

Find how long the ſun riſes before or afte 

and turn this time into degrees, allowing for el 

hour 15 deg. and four minutes of time for One( 

gree ; call this the aſcenſional difference; the 


RULE; 


As radius, 
Cotan. declination, 
Sine aſcenſional difference, 
Tan. latitude. 
If the ſun riſes before 6, the declination i 
wards the elevated pole: If after 6, the declina 
is towards the depreſſed pole. 


PROB. IX. 


Given the Declination and Meridian Altitude 5 | 
Sun or a known Stur; to find the Latitude. 


Nl. 


IC. 


Work. an Ob ſer vation. CH] 
2. 

__ 

R U x: E. 1 0 


Take the alti:ude of the ſun or ſtar withf 
quacrant, and ſubtract it from 903 and the 
mainder is the zenith diſtance. Alſo find the 
clination in the table after Prop. 5 

Deſcribe the ſemicircle SZ N 5 1 merid 
the horizon, S the ſouth point, & the na 
Piet SZ N in Z for the zenith. Then i 
obſerved altitude be ſouth, ſet the zenith dil | 

: U 
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Wn z towards S; (but if north, towards M, FIG. 

it be at &. | Zo. 

Then if the declination be north, ſet it fram * 

wards &, (but if ſouth, towards N), ſuppoſe to 

= Then is EZ the latitude, which is north, 

ien 7 is between E and N; but ſouth, if Z is 
tween E and 8; and EC will be the equinoctial. 

Note, If the ſun or flar happens to he under 

ie pole; uſe the ſupplement of the declination, 

d ſet it the contrary way. | 

And thus a figure may be drawn by hand, to 

Wcw when you are to add the declination and ze- 

With diſtance together, or when to ſubtract the ong 

Won the other, for finding the latitude. 


In ſhort, thus : 


Having duly remarked what name the declina- 
Won is of, north or ſouth ; and alſo which way the 
Wb jcct, whether it be ſun or ſtar, bears from you; 
en,; | | \ 
1. If the declination and bearing be of a contrary 
ame or kind ; add the declination to the zenith dij- 
nee, for the latitude, vohich is of ihe fame name as zhe 


ns 
ing 


W257. 

2. Declination and bearing, bath of a name, and 
iation greater; ſubtract the zenith aiflance from 
he declination, for the latitude, of the ſame name. 

3. Decliuation and bearing, beth of a name, and 
Eenith diftance greater; fubtraft the declination from 
he zenith diſtance; for the latitude, of a contrary 
ame. | 


1erid But note, If the object be under the pole, ſubtract. 
e zenith diſtiance from the ſupplement of declination, 
ni 1s /atitnde, of the ſame name. 
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R OB. X. . 


Civen the Alitude, Declinatian, and 4zinuth Had 
| 19 itlude., : x 


The azimuth is reckoned from the north. 5 
Subtract the altitude from go, the remainder iii 
the zcnith diſtance : then, 


V\ 


RULE. 
As radius, 
Cof. azimuth, 
Tan. zenith diſtance, 
Tan. an arch . 


And ſine altitude, I 
Sine declination, 1 

Coſ. arch 4, = 

Gel. 1 

Then the difference of the archs A and B ſub- 

tracted from 9 o gives the latitude, q 

Note, If the obſervation be made between 6 ani 

© in the day; and at the ſame time the azimuth ii 

jeis than 90; then you muſt ſubtract the ſum off 

the archs A and B from go. 5 


PROR . 


The Latitude of two Places, and their Difference il 
Longitude being given; to find the Angles of Pr. 
ſicion; or the bearing of one Place from another, u 


the Arch of a great Circle, 


KDE EE; 


6. Let 4, D be the two places; find the diſtance i 
of the two places from one and the ſame pole, i 
: the 


=d * 
— Pg NE 
1 = þ VP | _ 


tances 


ar l. p ROB L EMS. 29 


Ne north pole P, and add theſe two polar diſtances FI. 
gcthber, and ſubtract them from one another, to 


d their ſum and difference ; then ſay, 


As Coſine of 2 ſum, 

Cof. r difference, 

Cotan. + difference of longitude, 

Tan. of an arch B. 
Where note, if ; ſum be greater than 90 B 
greater than 90, otherwiſe leſs. Again, 


As ſine of X ſum, 
Sine of 4 difference, | 
Cotan. + difference of Jongitude, 
Tan. of an arch C. 
Then the ſum of the arches B and C is the angle 


E= 


bpofition at the place of greater latitude, or near- 


the pole. And the difference of B and C is the 


ee at the place of leſſer latitude, or furtheſt fiom 
pole. 


SG HO 


pon this prop. great circle-ſailing depends, If 


places be far diſtant from one another, there 


Il be a conſiderable difference between the angle 
poſition, and the courſe or bearing upon the 
nb, and likewiſe in the diſtance : a great circle 
ng the neareſt diſtance between any two places. 


eis very difficult for a ſhip to ſail exactly npon 


arch of a great circle; becauſe ſhe muſt be 
dtinually altering her courſe ; and to know ex- 
the courſe every moment, it muſt be computed 
bv points of the arch, which will give more 
uble than advantage. Yet if any have a mind 


| 7 Keep near a great circle in ſailing from one 
le, a8 


the! 


Q 3 place 


— —— —_ = — 
ERS S— — : x — — 9 


U 
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#1 FiG. place to another, as from 4 to D; he muſt pro 
1 6. ceed thus, firſt let him cympute the angle of poi 
[| tion at A, which is the courſe he muit ſteer at fu Y 
| Then after ſailing ſome diſtance upon this court 
$1 as 60 or 70 leagues, let him compute the place 
I the ſhip, as at e. Then there will be given tn 
| 7% lat, and diff, longitude of the two places e, D 
J before of 4, D): Then compute again the an 
or poſition at e, by this prop. as before; and df 
is te courſe to freer from e. And ſo on from cl 
place to another, 8 F 
FN All. 
To ud the 2. 3 a Southing of a given Star, ul 
den ID 6%. 3 | F 
Ws 
Ru. E. 4 
| =o 
In the following tables, find the right aſceni t 
of the ſun for the time given, and likewiſe nd 
right aſcenſion of the ſtar ; and ſubtract the nl N 
aſcenſion of the ſun from the ſtar's right aiceniui 
adding 24 hours if the ſtars be leſs; "then the! 3 
maind-r is the time of the ſtar's fouthing, WO | 
noon. = 
10 


Or, ſubtract the ſtar's right 8 from i 
ſun's, gives the diſtance of time before noon. 


| Example. 
To find when Fyrius or the great " ſouti j 
Feb. 20th, 1764. London. N. >. : 


& © 
2 
4 5: oF 
3 
IS 
> 
Dy 
Wo 


Er. PROBLEMS 


Pre | ; h. m. 
pol Right Aſcenſion of Syrius 6 35 
fal — Add 1 © 
zurk ———— 
ce 30 35 


80 n's right aſcenſion Feb. 19th (leap-year) 22 14 


The Hour F 


=. PR © B. 
7 find what Star ſouths at a given Hour of a given 
. Day. 


KULT, 


Find the ſun's right aſcenſion for the day, in the 
owing table of the ſun's right aſcenſion. ; to 
is add the given hour, counted forward from 
oon. Look for the ium, or the neareſt to it, 


3 : 
BT” 
"Tate 
ER 
4 r 
et 


enly the following table of the ſtar's right aiceniton z 

iſe ö againſt it you will find the ſtar ſought, 

. Note, If the ſum exceed 24, reject 24. 

coi 

the - | Example. 

„ f 

"I What ſtar ſouths at 3 o'clock in the morning 

Im n 05. 13th, 1767, London. 

On. 0 - ; h. Ms. 
Time given, Oct. 12th. TE. 
Sun's right aſcenſion - 13: 12 


Sum. 28: 12 
24 


ſoul 


el. 4: 


C4 | The 


31 


ü EF. 


tm. 
The neareſt to 4 : 12 is : 22. 
zaran is the ſtar required. 


„% I ©. 


Of the Sun's right Aſcenſion in Time, and 
his Declination, every Day at Noon; nj 


the Meridian of Greenwich near London 


To fend the Sun's right Aſcenſion or Declination u 


given Time. 


R UI. E. 


1. Find the month on the top of the page, ang 
the day on the fide; then ver- againſt the a "8 
the proper column of the month, is the right a 


ec or declination. But note, 


In leap- year, reckon for a day leſs in Fanunl 


ana © Hr . 


3. For the Aft; 2d, or 3d year after leap-yea,ll 


1 
75 


reckon for 3, or + of a day ſooner. 


4. Alſo for every 15 deg. E. longitude fron 
Greenwich, reckon tor an hour ſooner : and later 
for W. longitude. Alſo make allowance for an 


time after noon. 


IN. B. Leap- year is known by dividing the yea 
of our Lord by 4; the remainder ſhews the nun 


ber of the year. 


E and 


1. According to theſe directions, the ſun's right 
aſcenſion, May 14th, 1764 (being leap- year) — 
noon is 3 h. 27 m. And at 6 o'clock at night u 


3 b. 28 m. 


c ©. LR 


7 EE EE EL GC 


r V . 2 PE IS Feen 1 . e 2 
TCE VV 3 F JFC NR AI WANs ex 5 
77 TTT 
5 8 7 WH fy 1 5 5 N 5 3 3 : 298 — 5 


. 
„„ 
„„ 


2 ren 7 3 
3 


tpn IM 5 ö 3 FINES ES > AS. * * Tb nr) 
r THI Ir 95 N 
* 88 8 o 
Po 78 A 8 . 2 
8 * . . 


ART I. AF ABLE 


| And for Aug. 10, 1762 (the 2d after leap-year) 
js right aſcenſion at noon is 9 h. 21 m. and at 6 
the morn. is 9 h. 20 m. - 
2. The ſun's declination, Jan. 28, 1764 (or leap- 
ar), at noon is 18' 15" 8. And OF. 22d, 1765 
he 11t after leap-year), at noon it is 11* 15'S. 
d at midnight it is 11? 26'S, 


Ali; 


and 
11 
08, 3 


* 


125 
Is 
. 
Ut, 
»%. 
" 
28 
I 
uk 
3 
92 
25 
ef 
* 
Ie. 
If 
As 
2 
5 
. 
N 
TH 
* 
* 
4 
2 
* 91 
3 
. 
PE. 
3 
Ven 
3 
＋ 5 
>" 
St 
WE 
"x 
"24835 
2 
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3 
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2 
8 
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10 4 
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3 
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2 
1 
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Rs 
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oy 
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2 
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3 
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1 
n 
* 
— 
1 
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3 
3 
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9 
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8 5 
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1 
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. 1 
15 
ONE 
+ "> WS 
Es 
3 
Wo 
= 
. 
V 
n 
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1 LF 
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2 4 
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Wh 8 
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SUN's RIGHT ASCENSION 


"Tv W 


January | February. | March. 
R. Aſc. ODec. R. Aſc. O Dec. R. Aſc. © Dec. 
H. M. 5. M.JH. M. D. M. H. M. D. M. 
— — — — — — — — 
18 6122 8.581 2 168.52 2a 3 78 
18 $5522 . 7 nne 
19 0022 464/21 11116 17 22 59 6 30 
Ig 0422 40% 1 15/18 59% 3 366 7 
19 Ya. „ „ 
19 8 26121 2305 ; io 5 - 
19 17j22 18 121 - 27 15 302 1444 56 
i 22122 , 4423 39] 4 © 
tg 20/22 % ˙ l 2 4 
109 30ſt 52% in 251 3. 88 
19 3521 42 4313 45/23 29 3 
99 3921 321 47/3 25/0/23 32 3. 
c 111g rfl2q 430} 2 
1419 48/21 1121 .55]|12 45/23 40] 2 
1519 52]21 olzi 58012 24 23 43 I 
. AE. Te Ween" | w—_ 
1619 $6120 49332 212 3/23 47] 1 
7120 . cj20 -zollz2 Ort 4223 ci} 8 
8 20 5 20 24 3101 201.23 8 4 O 38 0 
1920 9020 110022 1410 591,23 580 © 
2020 13|lg9: 58/0/22 18/10 38, 2 11 o Ny 
— e e e 
120 179 44 22 221i „„ 
220 23119 3e 25 call © of © 
2320 26019 IO! 29 3200 12| 1 
2427 3ojlg 1ſz 33 99 © 16, 1 
4,20 3418 46022 37 7 9 201 2 | 
— — — e eee eee — 
2620 38018 O 
27 20 4218 O 
28 20 47/17 2 
2920 5117 0 
30.20 55117 & 
34:20 59417 O 


pax T I. and DEC LINAT ION. 35 
April. May. 1 | 


R. Aſc. ODec. R. Aſc. ODec. R. Aſc. ODec. 
H. M. P. M. H. M. B. MI. Hf. A. B. . 


Ae 


39 22 N. 11 
43122 19 
4722 26 
51022 33 
22 39] 


o 45 AN. 51 
o 49) 5 14 


0022 45 
4422 511 
822 56 

143 0d 
1 8 


ut 
dd 
— 
ON 
N 
O dt. \O 
nmAAnmmnma | +> 
wn 
oO 


b no #4 . : I eo SIR » n t 4 7 1 v 2 = 5 1 - 
— 2 e n - 1 een - 7 9 ””, 1 N 5 2 D 4 by 45 2 >" A 
” * n ens 8 Yer 1 F EO * , e wel NT, n 1 8 ES IRC Bs * \ 7 2 od . . 
dey „ 3 o ng SOR VIS) EEE ok oe ͤᷣ k ID re EE Ee On F . F 
Ws c 9 3 6 e ITE NED) errno or I Ph 3 o WORE WAI CERES ener nt . 9 5 . Wo + * 725 l . = » 
's 4 3 3 3 n r 8 +, 8 ey BZ 7777 TT Ty 5 eee ö p 4 5 ; 7 
©» Ay, > W n WF y : ”% 8 
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O 
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0 
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VVV 


Al 
| 8 July. 0 Auguſt. September 
| . ee e e — = 
f R. Aſc. [O Dec.] R. Aſc.{ © Dec. R. Aſc. IO Dec, 
| HE, METD: 
| 


Jy x SSSI K 


+> 
> © 
"DO © D 09 9 O 00 00 00 


4122 
$122, 34 
111 
16022 20 
1 20122 12 
| 
* — 
Bo —_ FT 
N 7 7 SEN 40 9 2611 
127 29,21 55/9 3914 
$13] 7. 311. 47 9. 34}*+ 
1147 37j21 35 9 38 
115 7 41521 2511 9 49101 
1507 407 53 
119017 45 21 i 
18 7 rH 20 
F 
20, 8 120 
— — = 
* 1 8 * 
1211 © 9.20 
ww 1 
22 8 9.20 
1 
24 8 1719 
25 8 2 19 
— — 
26 8 2679 
27 82910 
28 8 33018 
30 8 4018 
31 8 44115 
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October. | 


: a * Y . n s 8 5 — 7 . c 
= 8 8 bs 8 TOS EP : Fs 3 boy 8 8 * bg . OR * 2 * 5 BS e 2 — 3 or EV. Rd SO ITns $8 . r 1 £ . Ro 7 : 
£ ee A Was Pd SL P pe Og Eo WE TA EFT OED te hae Es / / ( ON I Fo ee ens a te oe v y , INE OE L n 
b fo In COT JJ V ard a EE A ST ENS JJ le De Fr Sw DS en 
8 5 8 » $7 8 N * 1 *, - . - 8 N ese A * * « * 1 2 * : WI, 5 . x - > G 7 - ben 4 \ RL Os eg * 1 . 5 af | 
* 5 * 5 o 


I 2313 54 11 
1 24113 5812 


November. | 


——— 


15 38 13 | 
19 41 
619 55 


15 500/20 8 
Is 540 21 
;*% 391590 80 
160 j20 4f 
-10- 0 © 


: R. Aſc. 
M. H. NM. 


—— ds ———_ 


14 29 
14 3315 
14 37% 20 
14 41015 39 
14 45]i5 57 


14 49/16 15 
6 
16 50 
15 117 9 
The: 5117 24 


— A — 


15 1 58 


© Dec. 
D. M. 


—— —e— 


14 9.42 


17 4 
£7 I? 
415 17118 13 
20 % 2111880 38 
95 +4 


— — 


| | e 
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'R. Aſc. 
H. M. 


16 33 
16 433 
16 42 
16 46 


— — 


186 $$ 
16 59 


16 50 


— — 
A oe 
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ATABLE of the right Aſcenſim in Time, a8 
of the Declination and Magnitude o 


the prin 


irt Stars, for tbe Year 1764, and forward, 


STARS. 


Right 
Aſcen. 
. 


——_— 


W hale's ſouthern tail — 
Cafopeia's hip = 
Pole {tar - 
Laſt in Eridanus, Acarnar. 
Bright ſtar of Aries = 
W hale's jaw, Cetus - 
Brighteſt of the 7 ſtars - 
Bull's eye, Aldebaran — 
The Goat, Capella - 
Orion's foot, Rigel. - 
Middle of Orion's belt - 
Orion's right e Be- 
elgeus 
Ship's rudder, Cc: - 
Great dog, Sirius - 
Northern twin, Caftor — 
Little dog, Procyon > 
Southern twin, Pollux = 
Hydra's heart, Aiphard. 
Lion's heart, Regulus = 
Lower pointer — 
Upper pointer 
Fion's tall _ = — 
Foot of the croſiers — 
Great bear's rump, . 


Virgin's ſpike, Azimech — 


Laſt in great bear's tail, Be- 
netuaſch, — - 


frturus — — 


— 


. Oo en Os O 00 


25 
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3219 
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PROBLEM. S. 


ar I. 
7 | { Right Declina- =) 
ui STARS» Aſcen.] tion. 8 
x h. md. 
NeCentaur's fore foot — 14 24159 SE 1 
„ite Bear - 14 50075 N. 2 
„ Lorthern crown, Ariadne 15 25027 32N.} 2 
_ ccorpion's heart, Antares 16 15025 538. 1 
8 ne harp, Draa — 18 29038 35 N. x 
\.| 7-22 1e or vulture's heart, Aquila 19 39] 8 15 N. 2 
J. Swan's tail, Deneb. - 20 33% 270% 2 
$ | southern fiſh, Formelhaut - 22 44/30 528.1 
N.| 8 Pcoalus's wing, Marcab = 22 5805 56N. 2 
N. Andromeda's head, Alpheratæ 23 561027 47N. 2 
: | =_ 7 {ate the Eclipſes of the firſt Satellite of Tu- 
809 iter; for the Meridian of London. | 
8. 1. Out of Tab. I. take the time for the year, 
month and day, c. next leſs than the day propoſed; 
F. iand alſo the correſpondent numbers A and B; and 
8. add them all up in ſeparate columns. Thus you have 
o| (the mean time of the middle of the eclipſe. 
2. Cut of Tab. II. with number A, take the 
(| cquaition of number B, to be added to B. Take alſo 
J. 1 06 er ſmall equation for Bout of Tab. III. for 
8. dhe day of the month, to be added to B likewiſe : 
J. ichen call this numb. C. Ap, 
v 3. From Tab. II. with number A. take out the 
Vi 1 uation, and with number C, the 2d equation; 
J and chen add theſe equations and the mean time 
8. F 1 fouether; and you have the true equated time of 
V. the middle of the eclipſe. . 
86 4. From Tab. II. with num. A. take out the ſe- 
miduration; and if number C be leſs than 500, ſub- 
Nita the ſemiduration, and you will have the mean 
\,' (I time of the beginning or immerſion « But if more 
caur | than 
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ASTRONOMICAL 
than $00, add it; and you have the mean time of 
emer/1on, or end of the eclipſe. * 

. Laſtly, out of Tab. III. take the equation oi 
tins, for the day, and add or ſubtract as the table 
directs ; and you have the apparent time reckonei 
from noon. 1 

N. B. In leap-year after February, one day is u 
be deducted from the day of the month. Alſo i 
the eclipſe happens in the day- time, add one revolu- 
tion 1d, 18 h. 28 m. 36 f, gives the time of the neu 
eclipſe. When the numbers A or B exceed 100 
reject 1oo0. When the numbers cannot be found 
exactly in the tables, you muſt take a proportional 
part of the difference, as is uſual. 3 

This ſatellite never goes ſo far as 24 of Jupiter 
diameters, from his body; and it ſtays about + of 
minute in the penumbra, where it gradually am 
pears or diſappears. 1 
Example 1. 


To find the Time of the Eclipſe, Fan. 12th, 1766, 


JJ VX. B. 
1766. 0 12 20 49 830 403 
Tanuary. 82332 


Mean time 12 21 41 1 833 435 
1 Equa. x 34 3? 3 
2 Equa. 3 — 

a ee 4.38 

Cor. time 12 22 56 18 | Nos 


Semidur.— 1 8 27 


1 
—B 


2 » 47 8 
Equat. t. — 9 12 


— 


12 21 38 39 Immerſion, 
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so the beginning of the eclipſe happens January 
bth, as 21 h. 38 m. 39 ſ. afternoon ; or on Jan. 
eb, at gh. 38 m. 39 ſ. in the morning; but 
aauſe this happens in the day-time, 

. te ia 11 0 


Oned 

add 1 1 8 
'S to _ 
ſo if „ 


Therefore the eclipſe begins Jan. 15, at 4 B. 
m. 15 . in the morning. 


— 
1 
wo 


Example 


43; 


* — : - a EA 1 . — af err. — 
„„ e. _ . PP 1 f 
% * - Tu 
3 
23 
3B. 
E it 
1 
i * 
1 | 
2 
: » 
b $ i 
19 
iT 
' 


„ ASTRONOMICAL, Ge. 


Example II. 

"To = the Time of the Eclipſe, Apr. 4th, 1764. | 
| d. h. m. f. A B 

1764. 13 29 180 662] 570 

2 226 

7 1 9 


13 Mean time 4 8 „ 684 805 


> 
2 
* 
0 0 


92 — 
— 
KT 


} | Leap-year 3 4% 
[ 1'Egua, 
1 2 Equa. 10 
0 Ef — 5 £0 


3 
Semidur. + 1 6 


* 

8 

— 
Un 
OO — > 


nada 
an. 
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| 2: 3s 39 
. Eq. time — 3 2 
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3 11 14 43 Emerſion. 
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So the eclipſe ends near 11 h. 15 m. on Ap. Þ 
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„Ar I. ASTRONOMICAL TABLES. 43 
7 1 


Fears The Time. © Numb. Numb. 


| current. D. H. M. S.] A. B. 
64 „„ 
j | * . 
| 176% 19 14 50, 325 909 


17610 © 26 19 410 923 


62/1 9 6 23 494 | 741 
630 23 17 50, 578 | 65s 
0410 13 29 18 - 0602 570 
ogjo 22 9 21] 746 488 
66 iz 0 49 830 | 403 
07,0 2 3* 10 918 247 
C81 11 12 20, $99 235 
69% 1 23 47 83 | -149 
50% 1 &8-” 68 
17711 9 18 4282 982 
72 14 26 46; 336 1 on 
73% #3 G 50 420 814 
74.0 13 19 18. 09 728 
; 750 3 29. 45]. $99 18 a 
7% 7 '1 12 g 49 651 561 | 
», uf 77% 2: 1 Bi 256 wan | 
99 79.1 11 1 18, 842 393 N | 
7911 1 12 45| $60 008 | 
8019 10 24 146 10 „ j 
17811 o "4-16; 04 1 140 1 [| 
8210. 14 is - 42} 179% | e's li 
830 4.27 9 263 2358 Il 
8411 13 7 % 347 4 lt 
85 | 1 3 18 40 432 801 | 11 
Al 5 $611 1 42 516 0 lt. 
7 5 I 8 600 | 1 
0 
I 
O 
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6 

i Years Ihe Time. Numb. Numb. 
current. 11). 2. A. 8 A | 8. 

1791 © 5 24 31 938 | 294 

92 1-14 12112 

93 0-74 - 6 #4} hob 126 

94] 1 12 56 3] 191 45 

. VC 959 

| 96, 0 17 18 580 359 | 873 
| Q7j.1 1 $9: 59] 444; | 791 '{þ 

| 980 1 16 10 26} 528 705 
099; © ᷣ 21 44] 0s 619 

1800, 1-38 4 697 538 
Ii „ is an 781 | -4c2 | 
| : „CCC 366 

3.09 36 15 950 280 

41 16 x7 36 199 

| 9% %% 113 
6 1 46 203 It | 

| 7 * 3 0 245 

5 % 231 a0 39 371 864 

| 9.0. 6 10 43! 455 778 
1810 1 14 . $0 47 £20} 02-1 

2 - A. 


> 
5 K 
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pay 1 2 
Months. The Time. Numb. N und. 
D. H.,. | B. 
january, | 0-0: @ © O 0 
February. o 20 34 1 82 
| March, |} 1  -4 #2 at 14 152 
April. S9 G 226 
; —— 
May. 0 8 24ͤ 25 300 
june. 1 0. Tap 377 
| Joly, 17 7:5 al an wn 
Auguſt. g 11 49 524 
September. 1 5 46 42 56 603 
October. 1 7 670 
November. . d - $9 758 
, 
Days, 3 O 0 © 0 | O 
Hours, 1 18 aft 360 O 5 
&c. 3 2 «ͤ˖ I 7 
5-7 8 al I 1.1 
| 20 9 18 
| 8 20 23 | 
fe F-9 2 27 
12 9 %%% ] Foe 
3 3 3 
2 4 
6 4 
— 
5 
5 
6 
| 6 
7 
7 
iy 


err 


; — * Cs, ns 2 
Fenn A * 
x n WAS — lh 
— 


X. 


II. 


46 ASTRONOMICAL TABL Es. 


Numb. Eq. 1 Equa. 
A or C. of B. M. 8. 


15 


17 


21 
22 


24 


25 
27 
28 
29 
30 


30 
30 
31 
31 


4 39 


2 Equa. 


42 38 


3 


19 33 * 


28 55 


24 34 
2 26 


6 24 
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Semidur. | 


H. M. 8. 
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Wir. ASTRONOMICAL TABLES. 


ET: A Bo. bb 
Equ. | Equa. Semidur. 
of B. Hl. M. S. M. S. H. M. 8. 
15 8 
13 0 4 
11 O 4 
9 O + 
8 1 4 
6 1 4 
4 2 well 
3 2 4 4 
2 3 ant 0 
5 4 18 
O 5 3oſl 6 
O © 2 
© 7 r 3 
0 8 1 
0 8 E 
1 9 1 
. 10 r 0 
3 |! 11 E 0 
411 3111 1 
5. 11 50012 1 
ET 12 3 
8 fl 13 7 
10 [0 13 6 
12 jo 13 6 
13 0 13 5 
18 10 14 5 


— 


— << ut — K — — - 
5 5 a g 8 — 
2 — — 2 S A 
y _ = Wales 1 0 
2 r PR” 
— 2 7 4 * 4 


12S, 22) 


55 
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FINDING THE LONGITUDE. 


'P-R U 1 


determine very nearly the Longitude of any Place 
upon the Earth. | 


| WWScveral ways have been attempted to perform 
, but none of them fo proper, ſo caſy and cer- 
, as that by the eclipſes of Jupiter's ſatellites. 
"p< thoſe of the firſt or neareſt ſatellite happening 
frequently, afford the beſt means for this end, 
- obſerving the preciſe time when any of them 
i oens. But then it is neceſſary that the obſerver 
„ Wow bcforchand, within a little, when theſe op- 
30% tunities offer; leſt he either let them flip, or 
_ Vw weary by too long attendance. Ihe method 
21 hus, | | 
ii. He muſt know within a ſmall matter the 
: erence of longitude of London, and the place 
9 


poſed, either by the common maps, or by the 


o time, allowing 15 degrees to an hour. 
p. By the laſt prop. compute the time of the 
Wpie for Londen, and to this time add the time 


London; or ſubtract it, if weſt; and you 
e the time when to look for the eclipſe at 
t place. Therefore begin to obſerve a quarter 
have an hour before, with a teleſcope : And note 
preciſe time in that place, when you fee the 
inning or end of the eclipſe. Then the differ- 
e of this time, and the time for London, turned 
degrees, will give the difference of longitude 


: 5 1 Þ . 8 
London; which will be eaſt if the time ob- 


F - * 11 * » „ of pt - Fate N 2 n Me K ng att FF IAG 8 ke 8 7 8 2 ES OE SE . AY 
f * . „ —— ß A A LD TT IE en nb n E EL ESTUARINE ĩ d 2 
£ « . : 8 2 ; AY. SOS TIS ht oe, * LIENS e þ 3 1 a ; F * n 
4 8 2 88 D 5 AT, 5 xaos bd X F * 3 9 Le Os Ae 6 | Fey] oY Fr . 1 * * Yo, 
ID r 3 * . 8 8 WGT 55 WT OP WRT 1 Ty 128 G i Dy F 5 x THE 8 Y * . LN I HS 57 * Tk RE og FA LO ILSS "> SIR , 
KY Fe WCET OE EF ML W 25 3 » (FR 4 CK I; Wy \ £7" RP STINET. F Td Fw! 9 2 ey 3 3 : 2 8 . 
Y « * 2 PR = = 55 1 8 W : a 1 ; 0 8 a 
* _— Roy * E 1 3. 2 PTL & 3} A A 5 J 4 
n 1 
: 4 8 . 25 


Ml. ed be after the time at London; but weſt if 
; 10 8. A Pre. 0 is 5 A 
Mk ote, In obſerving, you muſt look on the right or 
a : ide of Jupiter for the Immerſion ; and on the 
13 


D leſt 


dd reckoning at ſea. Turn this diff. longitude | 


wering to the diff. longitude, if the place is eaſt 
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left or eaſt, for his Emerſion. And you need nerf | £ 
look further from his body for either of them, chu [th 
half, or at moſt 7 his diameter, C 
Example. + 
If on Auguſ the 21ſt, 7762, I be in one of tei _ 
Ladrone Iſlands ; Whoſe diff. longitude by eſtimation 4 
is about 140 E. from London : And J obſerve te 1 
beginning of the eclipſe near 53 minutes paſt 2 
o'clock next morning; and I find by computation + 
that the ſame eclipſe happened Aug. 21, at 214 Pr 
paſt 5 at night; that is gh. 31 m. later in t ch 
land than at London; therefore its diff. Iongiuef an 
from London eaſt will be 142* 49“. | 7 4 
( 
SCHOLIUM. - - 
This method is fo eaſy that one would wondæ bh 
it is not more praiſed by ſeamen, when they wii 
to remote countries. There being nothing more w |... 
quired than a common teleſcope of three feet long hy 
or a reflecting teleſcope of one foot; and a clot 
or watch ſet to the true hour of the night in tht} 
place, by which to know the moment of the eclipk : 
And theſe eclipſes happen very often; there beig / 
about four of them every week, It is true many a 
them happen in the day, or when Jupiter is belonJi 
the horizon; and ſometimes clouds may inter 
poſe and prevent the obſervation, But there 25 
frequent opportunities when none of theſe thing 
happen; and when they do, one may fave the l. 
bour of waiting upoa them. I don't know whe Is 
ther this could conveniently be practiſed at ſea; bu lo 
aſhore nothing is more eaſy. And one woll di 


expect that ſailors, above others, ſhould be = | 
"| th 


- 
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than ordinarily ſolicitous for making proper obſerva - FIG. 
tions in diſtant countries, in order to ſettle the 
longitude of places; without which, this their art 
muſt for ever remain imperfect. | 
To rectify your clock or watch in any place, 
WT obſerve when the ſtar Alloth, orCaſſupeia's hip is in 
a plumb line with the pole-ſtar (which is eaſily 
known by hanging up a line and plummet); and at 
that time the ſaid ſtar is upon the meridian, and 
therefore the time of night will be known by 
prob. 12, beforegoing. f 
= Your watch may alſo be rectified by the ſun, 
SS thus. Take one altitude of the fun before noon, _ 
W and obſerve how much your watch wants of 12 
W o'clock. Then take an equal altitude after noon, and 
obſerve how much your watch is paſt 12, Then, as 
this number is greater or leſs than the former, your 
= watch is too faſt or too flow, by half their differ- 
= C1Ccc. 
= Note, There will be ſome ſmall error, by the ſun's 
latering its declination in the mean time, and by 
the ſhip's running northward or ſouthward. 
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RX @AFL 
To find the Variation of the Compaſs. 
RULE I. 
By the Sun's true Amplitude. 


Take the ſun's amplitude by the compaſs, which 
s called the magnetical amplitude, juſt when his 
lower limb touches the horizon, or rather is half a 
diameter above it. | 
Deſcribe the circle SME for the horizon; N 7. 
the north, E the eaſt point. Set the ſun's true 
D 2 __amplie 
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VARIATION OF 


FIG. amplitude at riſing (found by prob. IV. ) from E 


towards N, as to ©, if it be noith ; but if ſouth, 
towards 8. Then ſet the magnetic W lane from 
© towards 8, as to A, if it be north; but towards 
N, if ſouth. Then make 43 equal to EN, go 
degtees towards N; then AE or NB is the varia- 
tion; which will be eaſt, if B be between & and 
L; ad weſt, when between I and V. 

And a like method may be uſed when the ampli. 


tude is taken at ſun-ſet ; uſing W (the weſt point) 


inſtead of E the eaſt. And a figure may be drawn 
by hand, which will ſhew how to add or ſubtrad 
the xtue-and magnetic amplitude, for finding the 
variation. 


In ſhert, thus, 


Having found how many points or degrees the 
amp litudes amount to; and having the ſun in your 
face ; then if the rue amplitude be to the right hand 
of the magnetical, the variation 1s eaſleriy; but to the 
lift, weſterly, And their difference is the variation, 


And the tame = true for an azunuth. 


KVLRE 2 
By two equal Altitudes of the dun. 


Tare two azimoths of the ſun (by the azimuth 
compais) when he is at the ſame altitude, twice in 
one day; and ſet theſe azimuths from m (the mag— 
netical ſouth) to A and B, in their proper places. 
Biſtect AB by the line SN, which will be the true 
meridian. Then Sm is the variation; which is 
eaſt or weſt, according as C continued, lies eaſt 
or welt from N. 


And 


Par I. THE COMPASS. = 


And the variation is always half the ſum, or FIS. 
half the difference of mA, nB; according as m is 8 
| without or between 4 and B; and of thie ſame 

fort as the greater azimuth; or of a contrary ſort 
when the azimuths ate northerly. ; 


In ſhort, thus, 


Neckon what is the middle point between the 
wo azimuths- Then, having the fun in your 
face; if the magnetical Meridian be to tha right 
hand of that paint, the variation is ea; but if, on 
= //7, it i; weſt, And this diſtance is the quantity 
= :/ 1 107:077. 

The variation may be found by drawing ameri- 
7 dian NS, by the Pole /tar ; Or taking its bearing, 
Mb _ it is in a plumb line with the ſtar A160 
or C/ rpeid's Hip. 

bbere is alſo a way to find the variation by a 
ele azimuth, but very troubleſome to calculate. 


S CH O L. 


| ie variation of the compaſs is continually al- 
ering. At London in the year 1580 it was 11% 
eg. cat, In 1657 it was full north. In 172 3 
15 was 12 deg. weſt, and now (1754) it is above 
Wo 7 cc. And proceeds weſtward by a flow mo- 
on of one degree in about ſeven years. FHowev er, 
does not move weſtward in all places, but in 
me places eaſtward, and in others is nearly at a 
and. Likewiſe the increaſe or decreaſe of the 
arlation is greater or leſs in different places. 
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Abort TAB LE of the variation of the compaſs, 
as has been obſerved in different places, which 


may be ſame guide to the mariner, when other 
helps fail him. 


A TABLE of the Variation of the COMPASS. 


D. 
Aſcenſion J. — — IW. 
Azore If. — 8 W. 
Baffins Bay ——— — 57 W. 
Paltic — 12 VV. 
Parbary, N. W. Coaſt — 7 W. 
N. E. Coait — 5 W. 
Bomba — — 8 W. 
Braſil Coaſt, Lat. 10 8. — 6E. 
- . Lat. 208. — 12 E. 
Britiſh Channel — 15 W. 
Canary If. — — 7W. 
Cape Comerin & . 
— Frio — 12 E. 
of Good Hope ——— 16 W. 
Chili W. Coaſt 5 
England, Weſt at Sea — 12 W. 
France, W. Coaſt "234 VT. 
| Weſt at Sea, 10 deg. . 8 W. 
German Ocean 14 W. 
Guinea S. Coaſt — +5 W. 
Gulf of Bothnia — 6 W. 
Hudſon's Bay — 30 W. 
Straits —— 40 W. 
Java Coaſt CE 2 W. 
Indian Sea — — 14 . 
London — 16 W. 


Madagaſcar W. Coaſt — 19 W. 
South of it, in Lat. 40 25 W. 
Majorca 


Paxrl, THE COMPASS. 


Majorca I. — 16 W. 
Maldivia If... '—— — 10 W.:. 
Malacco 
New England Coait — 1o W. 
Newfoundland C. —— 21 W. 


New Guinea C. — 6 E. 
New Holland S. and W. Coaſt 4 .. 
New Zeland — 9E:. 
Portugal Coaſt | 9 W. 
Weſt 8 deg. — 6 W, 
River Grand, before — I to 
—— Plate, before — 19 E. 
Saint Helena 1 
Sardinia — 13 W. 
Sicily — — 12 W. 
Straits of Gibraltar 6 W. 
——— Magellan, E. Entrance 15 E. 
— W. Entrance 13 E. 
Terra Magellanica, E. Coaſt 19 E. 
Triſtian de Cunha J7.— 00 
Van Dement's Land — 1E. 
Virginia — — 5 W. 


But the mariner is not to depend much upon 
this table, the variation in moſt places being very 
uncertain, and in many places quite unknown. 
And befides, the variation is continually altering. 


Therefore he muſt omit no opportunities to take the 


variation at ſea by obſeryation, as in this problem 
is directed. . 
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gle between the ſhip's keel, and that point of land 


LE E-WA T. 
P R O B. XVII. 
To find the Lee-way of a Ship by Obſervation, 


RULE. | | 
1. If you are within ſight of land, take the an. 


which always bears on the fame point of the com. 
paſs: and this is her quantity of lee-way. 

2, Or ſet the ſhip's wake with the compaſs; 
the angle between this and the keel is her lee. 
way. And here the ſhip's courſe is to be reckoned 
ſo much further from the wind, as is her quantity 
of lee-way ; becauſe the ſhip always drives from Wi 
the wind, : 


SC HOL. 
All ſhips do not make the ſame quantity of lee. 


way, but ſome a great deal more than others; and 


op] 


that difference proceeds from the different forms of al 
their hulls, which may be infinitely varied. A per-; 

ſon uſed to a particular ſhip will know better what 
lee-way ſhe makes, than a ftranger ; and in this 
experience is the beſt director. The general prac- 4 


tice to allow for lee-way, 1s as follows. 


i. The ſhip upon a wind, and all ſails ſet, allow 
one point. : 

2. Topſail reefs in, 15 point. 

3. Hard gale, and one topfail taken in; 2 
points. 

4. Hard wind, high ſea, both topſails in; 
points, 

5. Only main-ſail and mizen out; 4 points. 

6. Only main-ſail out; 5 points. 


7. Ons 


n 


1 L E E-W Ax. 


7. Only mizen out; 6 points. 

8. All fails furled; 7 or 8 points. 

In all theſe caſes, a higher ſea and harder wind 
increaſes the lee-way. Likewiſe reſpect mult be 


high; which will increaſe or decreaſe the lee way, 
according as it oppoſes or conſpires with the mo- 
ton of the ſhip : and muſt often be allowed for ac- 
WF cording to judgment. | 

Ships that draw moſt water make leaſt lee-way 


o and a ſhip out of her trim makes moſt lee-way. 
ee. However, the way moſt to be depended on, is to 
gel [=t the wake of the ſhip with the compals, as di- 
ity rected in this problem. 

W 


PRO Aa 
To find the Setting HF a Current and its Velocity. 


| heave out the boat with three or four hands in 
ber; together with a compaſs, log-line, and half- 
minute claſs; and alſo a triangular board, the 


el 1 5 5 
bet bigger the better. To one ſide of this board 
is fta ten as much lead as will fink it; and to the three 


the other three ends together, and to this tie an- 
other line 100 fathoms long, or more. Some uſe 
a kettle tied by the bow, inſtead of this board. 
When you are of from the ſhip, caſt over your 
board, letting it fink 60, 80, 100, or 120 fa- 
wy tom, if your line will allow. Then faſtening 
the line to the ſtern of the boat, it will bring her 


chor. Then caſt over your log, turn up the glaſs, 
ad as you veer out the log-line, ſet the drift of 
the loz with the compaſs; and this ſhews you 
vow the current ſets; and the length of the log- 


* 
8 


had to the ſetting of the water, when it runs 


When there is a ſmooth ſea and little wind, 


analcs, tie three equal pieces of line; and knot - 


up, and make her ride as if ſhe were at an an- 
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CURRENTS, 


line run out will give the quantity of its motion, 
But you muſt add to the drift 3 or = part, accord. 
ing to the length of the line ſhe rides at; for both 
the boat and the board will drive; but the bigger 
the board is, the leſs ſhe will drive. 

If this board be heaved out of the ſhip into the 
wake, and ſuffered to fink far enough, it wil 
ſhew the apparent direction of the current, and 
the line run eff compared with the ſhips way, 
will help to determine its velocity. 

The direction of a current or great ſea raiſed by 
the wind may be nearly conjectured from the 
poſition of the waves, that is, of the ridges am 
furrows of the ſea. For the direction of the cur- 
rent's motion is always perpendicular, or acrok: 
theſe waves. | 

A current's motion may be diſcovered by keep- 
ing an exact account of the ſhip's way, both out- 
ward and homeward, according to the dead rec- 
koning. For the difference of the reckonings 
outward and homeward will ſhew the motion c 
the current, if it be continual, 


$CHROL. 


There are ſeveral places in which there is a con- 
tinual current; as in the ftraits of Gibraltar, 
where the Atlantic ſea runs continually into the 
Mediterranean, and in this place there is an under 
current ſetting the contrary way. In the Balli 
found there is a current, and four or five fathom 
deep an under current, There is a current from 
the Euxine ſea, through the ſtraits of Conſtauti. 
nople and Prepontis. There is a current ſetting 
northerly between Florida and the Bahama Iſlands, 
and in many other places ; and in all ſuch places, 

x 


WPazrl CURRENT S. 
it is probable there are under currents ſetting the 
Ws contrary way. | 

If a ſhip be at reſt, or have no motion in the 
ſea, and at the ſame time the ſea has a current 
towards any point: It is the ſame thing, as if 
there was no current, and that the ſhip ſailed to- 
ward the ſame point, and with the ſame motion, 
the current was ſuppoſed to have. 

Hence, if a ſhip ſails upon any courſe in a cur- 
rent, inſtead of conſidering the current's motion, 
one may conſider the ſhip as having a new courſe, 
the ſame as the current's motion is. 


PROB, — 


Ta deſeribe the Times, Periods, and Direction: of the . 
Trade-I/inds and Monſcons. | 


It is certain from experience, that in the tem- 
perate zones the winds are fo variable and uncer- 
We tain, that they blow from all points of the com- 
WS pai; at all times of the year, without any diſtinc- 
tion; but between the tropics and ſomething be- 
yond, they keep a certain regular courſe, either 
conſtantly the fame, or variable by certain rules, 
according to the time of the year. And theſe 
a winds, that blow conſtantly thus from ſome certain 
point of the compaſs, are called trade winds, And 
if they ſhift at certain periodical times of the year, 
they are called Monſoaons. Concerning which, the 
following obſervations have been made. 


= 7. Between the tropics, and as far as 30 deg. 
# N. and S. Jatitude, there is conſtantly an eaſterly 
Vind all the year, which would doubtleſs be the 
ame quite round the globe, if it was not for the 
interpofition of high mountains and continents, 

| | D 6 that 
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TRADE-WINDS.. 


that interrupt its motion in particular places, az 
in the Indian and Chineſe ſeas, as will be explained 
afterwards. The limits of theſe trade winds are 
confined to a very little compaſs ; for in paſſin 
theſe limits, the wind 1s found to change Ald 
inſtantaneouſly. Likewiſe it is ſaid, that a little 
without theſe limits, from 3o to 35 deg lat. there 
are generally weſterly winds. 

2. In places near the tropic of Cancer the wind 
is N. eaſterly; but near the tropic of Capricorn, 
S. eaſterly : Likewiſe, when the ſun is near the 
tropie of Cancer, or all ſummer, theſe winds are 
a point or two more ſoutherly ; and-in the winter 
more northerly, The motion of the ſea likewiſe 
follows the courſe of theſe winds. All this is to 
be underſtood in open ſeas, where there is no in- 
terruption from the land. In the Pacific Ocean, 
or great South Sea, the winds are very freſh, and 
ſo regular and conſtant, that in failing one ſcarce 
ever need attend the ſails. Only near the land, 
as on the coaſt of Peru, and on the weſt of Afria 
in S. lat. and 100 leagues from Guinea, the wind 
is always ſoutherly. Storms and tempeſts are ſel- 
dow known in the South Sea. What has been 
{11d ho!ds in genera] in open ſeas ; for at or neat 
the ſhore there is a great variety in the forces and 
directions of theſe winds, arifing from the ſitua- 
tion of mountains, vallies, woods, and the various 
diſpoſition of the ſoil, as it is more or leſs capable 
of reflecting heat. . 
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3. In the Ailantic and Ethiopic ſeas, the trace 
winds on the coaſt of Africa reach to about 28 
deg. N. and S. lat. and at the American ſhore 
near 31“ lat. and in this ſea the S. eaſterly winds 
reach as far as 4 deg. North lat. and near " 

| C03 


PART I. TRA DE-WIN DS. 


coaſt of Braſil in America they are more eaſterly 
than in the ſame lat. near the African coaſt, where 
| they are more ſoutherly. 

On the S. coaſt of Guinea, from Sierra Leone to 
St. Thomas Ifle, the ſoutherly and ſouth-weſterly 
WE winds are perpetual. Alſo on this coaſt there are 
frequent calms and tornadoes, In lat. 10. on 
chat coaſt the wind is weſt, and in lat. 20 or 30 


4 N. welt. | 


1 with thunder, lightning, and frequent rains; 


Between 4 and 10 deg. N. lat. and 100 or 150 
leagues from the Guinea coaſt, there is a tract of 
ſea, wherein there are perpetual calms, attended 


obence this place is by navigators called the Rains. 


Near the Caribbee iſlands there are often hurri- 
canes in the month of Auguſt. Near theſe iſlands 
che wind bears more eaſterly, ſometimes E. ſome- 
times E. by S. yet commonly a point or two to, 
che northward. And the ſtrength of theſe winds 
gradually decreaſes, in failing to the weſtward. 

2 Cn the coaſt of Brafi, from April, the S. W. 
vin blows, and from September the N. E. And S: 
of Bal it inclin.s more weſterly. But on the 
W. coaſt of America the winds are weſterly. 

5 For the ſake of thefe winds, all thoſe that uſe 
WT te 7% India trade, even thoſe going to Virginia, 
count it their beſt courſe to get as ſoon as they 
can to the ſouthwards, that ſo they may be cer- 
bin of a fair wind. 


4. In the Fadian ocean the winds are partly ge- 
| neral, as in the Ethiopic and Atlantic; and partly 
periodical, Between the latitudes of 10 and 30 

deg. S. the S. E. by E. wind blows all the year. 
From 2 to 10 deg. S. lat. the S. E. wind blows 
from June to November; and the N. W. wind 
from December till May; this extent is a degree 
leſs 
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at that time. Theſe tempeſts are by our ſeamen 
called the breaking up of the monſoons. 


T RAD E-WIN DS. 
leſs near Madagaſcar, and a degree more near 
Java. And this monſoon reaches as far as the 
Molucco iſlands. 

From 3 deg. S. lat. northwards, the N. E. wind 
blows from October till April, a clear Breeze; and 
the 8. W. or S. S. W. wind from April to Och. 
ber ; this laſt is ſtronger, but accompanied with 
rainy weather. "Theſe winds are not ſo conſtant 
in the gulf of Bengal, as in the Indian ſea. 

Between Madagaſcar and the African ſhore, a 
far as the Equinoctial, the 8. S. W. wind blows 
from April to October, which is more weſter 
near the line. The reſt of the year it is eaſterly, 

To the eaſt of Sumatra, and in the coaſt of 
Cambaia and China, as far as the Philippine iſlands 
and Japan, the N. wind blows from November till 
May, and the S. wind from May to October or 
November; but theſe winds will vary a point or 
two ſometimes, And between New Guinea and 


Sumatra, S. of the equinoctial, you have the ſame : 
winds ; but the N. wind is N. weſterly, and the AW i 
S. is S. eaſterly, but vary ſometimes 5 or 6 points, f 
Beſides, the time of the changing of theſe winds Wi 
is a month or hx weeks later. 
Between the S. end of Madagaſcar and the ſhore, 
the 8. E. wind blows from October till May; and 
from May a weſt wind, Beyond St. Laurence into e 
the ſea a S. wind. g 
Theſe contrary winds do not ſhift all at once, i 
but are in ſome places attended with calms, in l 
others with variable winds, The end of the weſt- 
erly monſoon on the coaſt of Coromandel, and the ; 
two laſt months of the ſoutherly monſoon in- the . 
Chineſe ſea, are very ſubject to be tempeſtuous, E 


which renders the navigation of theſe ſeas unſafe 


By 


— 


Paar I. T RAD E-WIN DS. 

15 By reaſon of the ſhifting of theſe winds, all 

WE thoſe that fail in thoſe ſeas are obliged to obſerve 

WS the ſeaſons proper for their voyages; and fo do- 

1 ing, they fail not of a fair wind and ſpeedy paſ- 

gage. But if they chance to out- ſtay their time, 

till the contrary monſoon ſets in, as it ſometimes 

WE happens; they are forced to give over the hopes 
W of accompliſhing their intended voyages, and ei- 

W ther return to the port from whence they came, 
or elſe put into ſome other harbour, there fo ſpend 

the time till the winds ſhall come favourable. 


1 PRO B. 

J. determine the Poſition of the Sails of a Ship, in 
= rep to the Wind; the Poſition of the Rudder; 
and Way of working a Ship. 


The fails of a_ ſhip have more or leſs force to 
move the ſhip, according to the different poſition 
they have in reſpect of the ſhip's keel, as well as 
in respect to the wind; concerning which, ob- 
fſerve theſe general 


RVUL ES. 2 


1. Head ſails ſerve to keep a veſſel ſteady, and 
to make her ware. Main fails tend only to move 
the center of gravity of the ſhip. * Mizen fails 
reep a ſhip from ſheering backwards and forwards ; 
and ſerve to force a ſhip's ſtern to leeward. Sails 
have more force the taughter they are hoiſted; 
and a ſail that bags has leſs power. The higher a 
WF {ail is placed, the more wind it will receive to 
, move the ſhip, Wet fails draw more than dry 
= 9:5, 


— 


2. Any 


6 PLACING THE SAILS. 


EIO. 2. Any one fail gives the greateſt motion to the 
ſhip when it ſtands at right angles to the keel 
and the ſhip goes directly before the wind. By 
in all the ſails together, becauſe one fail keeps the 
wind from another ; if the wind come at an angle 
of about 60 degrees, they will have the moſt power 
to move the ſhip. Likewiſe the nearer a right 
angle any fail makes with the keel, or ſhip's way, 
the leſs lee-way ſhe makes, and the further from: 
right angle, the more lee-way. 
Again, the nearer the way of the wind is with 
the way of the ſhip, the leſs lee-way ; and the 
more diſtant or acroſs, the more leeway ſhe makes 


1 ig. . 3: As to the moſt advantageous placing of the i 
| | fails: If $ be a ſhip, SD her way, SA the fail, 
[1 S the direction of the wind, or the point i 
blows from. Then if the ſhip lie near the wind, 
the angle TSA mutt be almoſt twice the angle 
ASD, that is, the angle between the wind and 
the ſail, ſhould be ncarly double the angle between 
the fail and the keel. If the wind come near at 
right angles to the way of the ſhip; the angle 
Nod, muſt be once and a half the angle 48D, 
And if ihe go almoſt before the wind, the fai 
muſt almoſt biſſect the angle between the point of 
the wind and the keel, And ſuch poſitions wil 
give the greateit motion to the ſhip. And to cauſe 
her to gain the moſt to windward, the angle l 


W 
P 
— 1 „ 


* muſt be 55, and VSA 35, ASD 20, or ihere- 
Ft abouts ; if any ſhip can lie ſo nigh the wind; i 

| not, then they muſt be in that proportion. 

1 4. If the wind come almoſt acroſs the way d 

"Pi the ſhip, then the ſharper the head ſails are {, 
1 


the more power they have to turn the ſhip's head 


about. Again, if the way of the wind be * 
tlie 
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* 


te ſame as the way of the ſhip; the fail ought to FIG» 
ceel, make an angle with the keel of 54 degrees. If 9, 
But the wind make an angle of 40 or 50 deg. with the 
the (hip's way, the angle between the fail and the keel 
nge Ws may be about 30 deg. And theſe- poſitions will 
wer turn her faſteſt about. ' 


5. The moſt advantageous poſition of the rudder, 
ſo as to have the greateſt force poſſible in turning 
the ſhip about, is, when it makes an angle with 


with E the keel of 545 degrees. The faſter a ſhip ſails, 1 
85 the better ſhe will anſwer her helm; if ſhe ſail 
kes. 


very flow, ſhe will ſcarce ſteer at all. If ſhe heel 
much, ſhe won't anſwer the helm ſo well. 


PR O - SAL 


nd To find the Place of turning to Windward, 
nal = Suppoſe VA be the direction of the wind, and 10, 
veen the angle TAD or A the neareſt a ſbip can 


i to the wind. And if a ſhip ſail from A to B; 
co find the point C, where ſhe muſt turn to wind- 
= ward. | : 

laing made the angles D and WAF the 
neareſt the ſhip can lie to the wind; through B 
draw BC parallel to FA interſecting AD in C; 


wil . | 
a then C is the place required. 1 
cre- Trigonometrically, 4 
14 AZ is given, and the angle WAB and WAF or | [ 


Id, then you have BAC, and FAB or its equal 
45; and from thence ACB. Therefore as 
S. 4B: AB:: S. ABC: AC, x 
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PR © B: il. | 
To find the Place of turning to M. indward in 4 
ND Carrent. 


11. Suppoſe a ſhip fails from A to B in a current 
that ſets in the direction AJ, from A to 7; and if 
A be the point of the wind; to find the place ( 
where to turn to windward. . | 

Make the angle A and WA the near 

the ſhip can lie towards the wind. And make #} 

to EH, and AF to FG, as the motion of the ſhi 

to the motion of the current, and draw FG, EI 

parallel to AI; then through G, H draw the lines 

AG, AHC. From B draw BC parallel to 46, 

and from C draw CD parallel to AF, and from 3 
draw BD parallel to Al. 

Then C is the point of wales to windward; 
and the ſhip is to ſteer the courſe and diſtance 45 
and by the motion of the current ſhe will be brought 
to C. Then ſne muſt ſteer the courſe and diſtance 
CD, and ſhe will then by the motion of the cui 
rent arrive at B, as required, 

Here note, If the direction of the current be 
from 7 to A, the points G, H muſt be taken on 
the other fide of the lines AF, AE: Tall the rel 
of the work 1s the ſame, 


SSA Oi * 


Tt is ſcarce worth while to ſolve this trigonome- 
trically. But they that have a mind, may find 
enough given in the triangles AHE, AFG, CDS. 
1 Many more queſtions might be propoſed, of little 
i uſe in the art of navigation; which if any one 
| would know how to reſolve, he muſt make him- 
ſelf well acquainted with plain trigonometry. 
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4 PART I, C A P E 8. 


2 To find the Diflance of a Cape or Head Land 


at Sea. 


— 


== Suppoſe you are failing on ſome known courſe 
at A towards B, and you ſee the cape C. Take 
the bearing of the cape C by the compaſs, from A. 
= Then after you have failed a known diſtance 
Ab, the ſame courſe; take the bearing of the cape 
again at B. Then there is given the diſtance BA, 
me angles A and B; ſubtract the ſum of A and B 
from 180, the remainder is the angle C at the 


Cape. 
i Ihen fay, As fine of angle C. 
= Diflance AB. 


Sine angle B. | | 
Diſtance AC, at the firſt obſervation, 


SCHOOL. 


= >uppoſe C is a caſtle or a ſhip where a gun is 
Fred, and you would know the diſtance. By a 
watch count how many ſeconds there are between 
W the firing and the report, which multiply by 185, 


count the time by your pulſe, allowing five beats 
to four ſeconds, 


PRO B. 


will give the diſtance in ſea miles. Or you may 
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FIG. TK O B. XXIV. 


13. To do this there muſt be ſea marks or light 


- mult come either into the line P as to E, or into 


right line with 7H, or elſe with PW, till fhe 


SANDS. 


To direct a Ship through the Sands, to a Harbour, y 
the Mouth of a River, © 
RUuLE. 


houſes ſet up on purpole ; ſo that every two d 
them may ſtand in a right line paſſing through th 
road between two ſands; and a ſhip is to fa 
along ſome of theſe right lines, till ſhe come int 
ſome others of the right lines, and then change he 
courſe, according to the poſition of theſe ſands, 

Thus, 7, H, R, E, P, V, are ſea marks, Ani 
ſuppoſe a ſhip at ſea is to ſail into the river F: fe 


the line TH as to D. Then ſhe muſt ſail in! 


come into a right line with RG. Then ſhe mul 
fail along the right line RG, till ſhe is within the 
river. And thus ſhe avoids the ſands 4, B, C. 

There are often buoys placed in the road be- 
tween one ſand and another, which anſwers the 
ſame end in the day-time, where the paſſage is nat 
very difficult; or where there are not convenient 
places for light-houſes. 


PROB. XXV. 
T; compute the Power or Force Fa Tackle. 


RULES. 


Put 1 for the force at the hand, alſo mark every 
part of the ſame running rope with 1. And when 
one rope acts againſt ſeveral, mark it with the 


ſum of all theſe it acts againſt, And every pr 
0 


WF tc ſame running rope muſt likewiſe be marked FIG. 
Je mc. Proceed thus till you come to the 14. 
cit. | 8 
Can the force at 4h, 1; alſo mark , 1; 
CD, 1; then mark AB, 2; becauſe it acts 
Wnt {b, AC; likewiſe mark BC, 2. And 

. 2 (acting againſt AB, BC) muſt be marked 4. 
Wait, C/, (acting againſt AC, BC, DC) will be 
Therefore the force of the hand is to the 
eight, as 1 to 4. 


P R O B.. 
To gauge a Ship's Hold. 


There being ſuch great diverſity in the ſhapes 

ad forms of ſhips, that it is not to be expected 

ere can be any one rule which can anfwer ex- 

y for all ſhips. The practical rules laid down, 
ſeveral authors are as follows. 


37 h RULE © 
Multiply her breadth, half breadth, and length 


feet, together; and divide by 94, gives the 
5 ns. | _— 


Rout © 


Multiply the length by the breadth, and the pro- 
a by the depth, in feet; then divide by 100 for 
W-r-hip:, or 95 for merchants that allow nothing 
WW uns, gives the tuns. 


RULE 4 


axe her length from the ſtern-poſt to the up- 
part of the ſtem, ſubtract 4 her breadth from 
length; multiply the remainder by the whole 
; breadth, 


err TACKLE 69 


The Diameter of an Iron Ball being given, to ful 


Ja. is 14 to the weight in pounds, 


\ 
- 
r 
i 
N 


TO GAUGE A SHIP. 


breadth, and that product by half the breadth, i 
feet; and then divide by 100 or 94, gives th 
king's or merchant's tunage. 


ß 


RULE 4. 


The weight of a ſhip's burthen is half 
weight of the water ſhe can hold. 


PROB. XXVII. 


7 ̃ ⁵ T 3 OE SAP e 


its weight : and the — 


RU L E. 


42 LOO to the cube of the diameter in inche; 


Example. 
If the diameter be 4 inches, its cube is 64, 


"Then 100: 64::14: 
14 
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erl. WEIGHT OF A BALL. 


If the weight be 63 lb. 


14 : 63: : 100 
IOC 


34)6300(450 cube of the diameter, 
. 


70 Its Log. 2.65321 

70 Third part 0.88440 
—— Its numb. 7.66 the diameter, 
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PART I 


The Theory or fundamental Principles | 
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Cß;f Led 
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Diſtance run: 
Sine of the courſe : 
Departure. 


DEMONSTRATION. 


17. Let Abe the rumb line deſcribed by the 
ſhip; P the pole. Divide the rumb or diſtance i 
AF into an infinite number of equal parts, 45 
EC, CD, &c, through A, B, C, &c. draw th: 
meridians PA, PB, PC, &c. and the parallels o Wi 

5 latitude AL, Bk, Cp, D, &c. Theſe will fon 

{if an infinite number of ſmall triangles 474, BU 

i | De, &c. ail cqual-and ſimilar: for all the h. 

14 pothenuſes 4B, BC, CD, &c. are equal by col 

' ſtruction. And the angles AB. pBIV, CD, dc. 

are equal by def. 9. Whence all the ſides 4% 

Ep, Cg, &c. are equal; and alſo the ſides YB, A 

* | £1) 


nr II. PLAIN SA TLIN G. 73 
b, &c. Now in any one of the triangles, as FIG. 
I it will be, by plain trigonometry, As radius: 17. 
„B:: AB: B:: BC: þC :: CD: gD, 
c. And by compoſition, rad: S. AB :: AB+ 
c, &c. : BTC g D, &c. But 4AB+ BC+ 
WD, &c. or AF is the diſtance run, and IB 
2, &c. is the departure, by def. 7. There- 
re it is, as rad: S. AB : : diſtance run: depar- 
Wire; or alternately rad: diſtance : : S. courſe 


0 AB) : departure. Q, E. D. 
rs Cor. I. As Radius: 


Diflance run :: 
Coſine of the courſe : 
Diff. latitude. 


Por by trigonometry, Rad: S. IBA:: AB : 
0: Þz:: CD: C, &c. : : (by compo- 
ion) 42+ BC+CD, &c. : A BBU, &c. but 
+ 5C+CD, &c.'= diſtance run = AF, and 
2 +C;, &c. AR the difference of latitude. 
herefore, Rad: S. B A or cof. courſe : : diſtance 
diff. lat. AR. or alternately, rad: diſtance 
: : coſ. courſe : diff, lat. AR. 


Cor. 2. 4s Radius: 

5 Diff. latitude : : 
Tan. courſe ; 
Departure. 


— 


Por by this prop. radius: diſtance:: &. courſe : 
aarture:: (by cor. 1.) coſ. courſe: diff. lati- 
e. And alternately, cof. courſe : S. courſe: : 
W- latitude : departure. But by the nature of 
and tangents, coſine : ſine : : radius: tangent. 
bence rad: tan, courſe : : diff. lat.: departure. 
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PLAIN SAIL ING; = 
Cor. 3. Hence if the diſlance run, the differm "7 
of latitude, and the departure, be laid out in ria 
lines; they will form a true right angled plain u 
angle. And-conſequently the ſquare of hy diſtal 
run is equal to the ſum of the ſquares of * EF 
parture and diff. latitude. 1 


SCH OL. 


This prop. and its corollaries will reſolve alk 8 
caſes of plain ſailing, or thoſe where no longiuu 
is concerned. 1 

Hence may be diſcovered a manifeſt differem . 
between the departure and meridional diſta 
For in failing from A to F, or from F to 4, wn 
departure is the ſame, being the ſum of the lov i 
4B, pC, gD, &c. which is greater than the m7] 
enn diſtance RF, when a ſhip ſails towards th 
pole at F; and leſs than the meridional diſtal 
AL, if ſhe fails towards the equinoctial at 4. Wi 
all the parts-Bk, Cp, Dg, &c. of the departure, a 
greater than the correſpondent parts Rm, mn, nl 
&c. in the parallel RF; and leſſer than 4% ', 
&c. in the parallel AL. And the departure i 
a middle quantity between them, © 4 

The diff. of longitude is alſo different fm ; 
both the departure and meridional diſtance, 4 2 
as the meridional diſtance at F is RF; and ah 
is AL; and the departure between 4 and Þ 2 r 
the ſum of the lines B#, Cp, Dg, &c. to ; 
the diff. of longitude is the arch of the e 
noctial contained between PA and PL, and ta 
fore is greater than any of the others. I. r. 
three therefore, the meridional diſtance, 
parture, and difference of longitude, are all cl 
tially different from one another. The diff. my 
tude js fixt and immutable when the places 1 3 


rar l. PARALLEL SAILING. 55 
re fixt; and ſo is the departure for a ſingle courſe, FIG. 
whether backward or forward. But the meridi- 17. : 
nal diſtance differs from itſelf in the places 4, F; | 
and this is of no manner of uſe in navigation, all 
omputations whatever depending upon the other 
two. | 
But though the departure is of a certain quan- 
Wtity, for any one given courſe ; yet if there be ſeve- 
al courſes between any two places AF, the whole 
aeeparture may be different. Thus, if one ſhip 
ails from 4 to L, and from L to F, ſhe makes 
oe departure AL. But if another ſhip ſails from 
WE to R, and thence, to F, ſhe makes the departure 
I, leſs than the former. And one of theſe is 
. ereater, the other leſs, than the departure in the 
rect courſe AF, | 


PROF: 


As Coſ. latitude : 
Radius:: | 
Diſtance of two places in one parallel: 
Diff. longitude. 


DEMONSTRATION. 


The coſine of latitude is the radius of the pa- 
WW alle! of the two places; and the radii of all circles 
ee as the circumferences, or any correſpondent 
arts thereof; therefore the radius of the parallel, 
= to the diſtance in that parallel : : as radius of 
1 he ſphere, is to their diſtance in the equinoQial, 
diff. longitude, by def. 5. that is, col. latitude : 
3 * 7 diſtance of the places : diff. longitude, 
Cor. The length of a degree of longitude in any pa- 
rallel of latitude, is as the coſine of its latitude. 
5 For 
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17. of the lat. to the diſtance in the parallel Will al 


MID. LATITUDE SAILING. 
For the diff. longitude being given; the coſin 


ways be in a given ratio. 


Schol. This prop. will reſolve all caſes of * - 
lel failing, that is, of failing directly eaſt or welt, 


PROP. III. 


As Coſine of middle latitude: 
Radius:: 
Departure: 
Difference of longitude, nearly. 


DEMONSTRATION. 


Suppoſe J, F, be two places, then it was ſhem 
in prop. I. that the departure is the ſum of tht 
lines EB, pC, gD, &c. which ſum is greater that 
RP and leſs | aa AL ; and if the diſtance AF bt 
not great, it is nearly a mean between RF an 
AL. Let x be in the middle between A and & 
then the parallel xw is nearly a mean between Rf 
and AL, therefore xw may be taken for the d. 
parture, nearly. But by prop. II. it is as cab 
lat. of x : radius : : xw : diff. longitude ; that | 
cof. middle latitude : radius : departure: dith 


longitude, nearly. Q: E. D. 
Cor, 1. Coſ. middle latitude : 


Sine courſe : : T 

Diftance run: n | 

Difference of longitude, ne 

Fan. 

For by this rop. coſ. mid lat: rad : : dep. : dif.long. Wc 
and by Prop. I. rad: diſtance : : ſ. courſe : dep * 
nd 


Thereſot 


rn. MERCATORS SAILING. 
ne Therefore ex equo, coſ. mid. lat.: diſt:: 
. courſe: dif. Jong. 


Cor. 2. Coſine mid. latitude: 
aa. Tan. Courſe : :: 

ot, Difference of latitude : 
Difference of longitude : 


For by this prop. cof. mid. lat.: radius : : dep, : 
dif. long. and by cor. 2. prop. I. rad: dif. lat.:: 
tan. courſe : dep. and ex equo, coſ. mid. lat: 
if. lat.:: tan. courſe : dif. long. 


SCH OL. 


W This prop. and its corollaries will reſolve all caſes 


em of failing where the longitude is concerned. And 
t if you take half the ſum of the natural coſines of 


than 
J be 
* and 


1h 


ie two latitudes, and (finding its logarichm) uſe 
Wt inſtead of the coſine of middle latitude, theſe 
roportions will be ſomething more exact. 


1 PROP. Iv. 
col; As proper difference of latitude : 
at 5 Meridional difference of latitude: 
dif Departure : 
Diff. longitude. 
DEMONSTRATION. 


3 Let 4, F be two places, then it has been proved 
83 Prop. I. that the infinitely ſmall triangles upon 
e globe, 4B}, BCp, &c. are all ſimilar and 
= Equal, And by the nature of Mercator's chart, 
5 heſe triangles are each of them projected into 
5 others upon the chart likewiſe ſimilar to theſe, 
nd to one another; the angle of the courſe re- 


E 3 maining 


* 
CPP 


| 
7 


mn 


FIG. maining the ſame in both. Now in any ſmil 
17. triangle as ABk, ſince its departure #B, by th 


Pu 
ROSSI FF 
6 0 


MERC AT ORS SAILING. 


conſtruction of the chart, is fo far enlarged as v 
be repreſented by its correſponding diff. longitude, 
therefore the dif. latitude A will be increaſed in 
the ſame proportion; that is, as B: diff. longitud 
of EB or of A and B:: ſo proper dif. latitude 4 
to its repreſentation in the chart, called its mei. 
dional diff. latitude, or meridional parts of 4, 
Therefore from the ſimilitude of all theſe trian- WK 
gles, it will be as 
Meridional parts of A: dif. long. 4, B::M 
Ak : B:: Bp: C:: Cg: gD, &c :: (by com -- 
poſition ) AL Bp Cg, &c, or AR: IBA 
£D, &c. or the departure. 5 
And again, as AR : departure: : merid. p. 4 
dif. long. A, B : : mer. p. Bp : dif. long, 3, 
C : : mer. p. Cg : diff. long. C, D, &c. : : (nn 
compoſition) ſum of the meridional parts of /; 
Bb, Cg, &c. that is of AR: ſum of all the dn 
long. of AB, BC, CD, &c. or the dif. log 
A, F. And alternately, as AR proper dif, lat. 
Meridional parts of AR : : departure: dif, long: 
tude of A and F. ©. E. D. 85 


Cor. As Radius: 
Tan. courſe : : 
Mieridional diff. latitude : 
Diff. longitude. 


For by cor. 2. pr. I. rad. : Tan. courſe : :l T | 
lat.: departure : : (by this prop.) meridional i 


lat. : diff, longitude, | . 
3 CHO L. l 


This prop. and corollary will reſolve all the cal E EF! 


of Mercators failing, or where the longitude "Wl 
| concern 


Par nl. LOG. TANGENTS. og 
concerned, by help of a table of meridional parts, id. 
oy which the meridional diff. Jatitude is had. J 
== The foundation of this prop. depends on the con- 


by 1 ſtruction of Mercators chart; which conſtruction 
* i this : 1 
i: All meridians in this chart are parallel to one 


another, and at the ſame diſtance as at the equa- 
tor. In conſequence of which, all parallels of lati- 
4 tude, and every part of them, will be repreſented 
in this chart, bigger than they really are upon the 
* WE lobe; and that in proportion of the coſine of la- 
' "WS titude to radius. From the paralleliſm of the mert- 
1 dians it likewiſe follows, that every rumb line will 
a de a right line in this chart, ſince any rumb cuts 
aul the meridians at equal angles. Now to have 
the angle of the rumb, the ſame on the chart as it 
s on the globe; the contiguous parts of the meridi- 
an muſt alſo be increaſed in the ſame proportion as 
the parallel was increaſed, that is, as col. latitude 
WE to radius, or which is the ſame, as radius to the 
ſecant of latitude. And hence it follows, that the 
Legrees of the meridian in approaching the pole 
AE continually increaſe, as the ſecant of latitude in- 
creaſes. The lengths of the meridian line in this 
chart, from the equinoctial to all the degrees of la- 
WE titude, being expreſſed by numbers and put into a 
cable, are what they commonly call Meridional | 
paris; and the difference of theſe numbers anſwer- | 
nig to the difference of lat. of two places, is called | 
u the Meridional difference of latitude. And as upon 
na de globe; the rumb, the diff. latitude, and depart- 
ee put in ſtreight lines will form a right angle 
triangle; fo their repreſentatives in the chart, that | 
wy the rumb, the meridional diff. latitude, and diff. | 
ongitude, will alſo form a right-angled triangle, 


» (alt ; : | {; | 
E 4 PROP. | 


P 7 


de 1 
e 


imuar to the former. 


FIG. 


LOG. TANGENT S. P 
: : It 
47. | : PROP. V. ta 


From the table of ſines and tangents, find the 
difference of the log. tangents of half the comple, M S 
ments of the latitudes of two places; multiply it 
by 10000, and keep the product ; then, 5 
As the tan. of the conſtant angle 
51, 38, or | — T0. 101 500; 
As conſtant number, whoſe log. is 
That Product :: 
Tan. courſe : 


Diff. longitude. 


DEMONSTRATION. - 

It is demonſtrable (by the method of fluxion ' 
and mult here be taken for granted) that the length i A 
of the part of the meridian line in Mercator e 
chart, which repreſents the difference of latitu 
of two places upon the globe, is equal to the dil. 
ference of the log. tangents of half the comple- 
ments of the two latitudes, multiplied into ti: 
number 2.30258509, and that product into the 
radius of the ſphere. * | 3 


Now ſince the table of meridional parts are ex. 
preſſed in minutes; expreſs the radius of the earth Wi 
in minutes, and it contains 3437.7469, and thi 
multiply'd by 2.30258509 gives 7915.705 ; which 
laſt number multiply'd into the difference of the 
ſaid log. tangents, gives the meridional parts, ot 
meridional diff. latitude ; put D for the difference 
of the log. tangents, then 7915.705 O is the me- 
ridional parts; whence by Cor. Pr. IV. as the 1. 
dius of the tables: mer. dif. lat.:: tan. courſe: 
dif. longitude, that is z0000000000 : 7915. 7050 
: : tan, courſe : dif, longitude, And dividing the e 
two firſt terms by 7915.705, and multiplying by 
10000, 


PART II. LOG. TAN GENTS. 81 


W 10000, you'll have 12633100000 : 10000 D:: FIG. 
dan. courſe : diff. longitude. And the log. of 17. 
the 12633 100000 is 10.1015093, and is the log. tan- 

le. Kent of the conſtant angle 51 38. . E. D. 


1 SCH O L. 

= This prop. with the help of prop. I. will reſolve 
all caſes of ſailing whatever. 

nn the few foregoing propoſitions I have demon- 
ſtrated the truth of the chief methods of ſailing 
WE now in uſe ; and deduced them from their genuine 
WE principles, and fixed them upon their proper foun- 
WE cations. By which the reader will be enabled to 
Wc that this theory is not founded upon falſe 
principles, but upon ſuch as are ſolid and true: 


9% 


115, f 6 
* nd conſequently that all calculations built here- 
hat” _ may be depended on as exact, What remains 


00 give the particular ſolution of all the caſes 


tude 8 { 
dif. of failing, with ſome other things of uſe in this 
ple Irc of navigation. f 


uy PROP. VE S 
„eve all the Caſes of Sailing geometrically, by 
5 Scale and Compaſs. 


Make two right angled triangles, ABC, ADE. 18. 
us is the difference of latitude. 

| BC the departure. | 

AC the diſtance ſailed. _ | 
JO the meridional diff. latitude (from the table). 

D the difference of longitude. - 

540 the courſe. 


Any two of theſe being given, the reſt may be 
unc, if the triangles are conſtructed. All lines 
1 E 5 are 
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24.3 


et to be taken from, and meaſured upon, the 
18. lame icale of equal parts. And the angle lad 
down by the help of a line of chords. 


Or thus: 


19. Here muſt be conſtructed two right angled ti. 
angles ABC, BCD. | 

AB is the diff. latitude. 

BC the departure. 

AC the diſtance failed, 

BAC the courſe. 

CD the diff. longitude. 

BCD the middle latitude. 


N 


Any two of theſe given will find out ther, 
by conſtructing the triangles, 


RO. VIE. PROB. 


To reſolve all the Caſes of Sailing by the Tri- 
ver ſe Table. 


1. Caſes f Plain Sailing. 

In this table, you have the difference of la- 
tude, aud departure ſtanding together, in the pi 
per column of the courſe; over-againſt which, u 
the fide, is the diſtance run; any two of wild 
being given, finds the reſt. | 

If any of the given terms be greater than ti 
table contains, it muſt be taken out at twice 0 
oftener ; or take out the tenth part only, and ti 
multiply by 10. | 


A 


2. Caſes of Mercator. 


Seek the meridional difference of Jatitude 1 


the column Lat. under the proper courſe ; a 5 
. adjourn 


nr n. CASES OF SAILING. 83 
5 adjoining thereto in the column Dep. is the diff. FIG. 
longitude; and any two, being given, finds the 19. 
third. | - 


3. Caſes of middle latitude. 


Seek the complement of middle lat. in the cos 
lumn of degrees or points, then in the column Dep. 
WE you have the departure; over-againſt which on the 
WE ide, in the column Dy. you'll have the diff. 
WE longitude; and any two being given finds the 
WE third, | 


the 


E PROP. Vi, FROG. 
. r:/olve all the Caſes of Sailing by Gunter's Scale. 


ref, 


= This ſcale is very expeditious for reſolving any 
proportion, when the firſt and one of the middle 
terms are of one denomination; and the other 
„ middle term and the laſt likewiſe of one. The 
numbers are to be taken off the line of numbers; 
the fines off the line of ſines; and the tangents off 
the line of tangents, &c. The proportions wrought 
l. here are drawn from the foregoing propoſitions. 
Pl 0 1 ö 
1, 1 
hi 


General Rule, 


1. Set one foot of the compaſſes in the firſt 
term of the proportion; and extend from the 
firſt term to one of the middle terms, on its pro- 
per line: This extont will reach from the other 


1 * 
ce u 


1 8 
. 
8 
+ 
| tht a 
» . 
7 
* 


middle term to the fourth term required, on its | 
= Proper line. Reckon backward from go for co- | 
N ſines. | 
e i 2- Both extents muſt be made from leſſer to | 


$tcater terms, or elſe both from greater to leſſer; 
1 and 
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FIG, and each extent muſt be upon one fingle line, d 
19. 


CASES OF SAILING. 


the proper denomination, Obſerve radius is gf 
any denomination ; it is the fine of go, or | 
points; and the tangent of 45 or 4 points; al 
at the end of the ſcale. | | 


3. If you are extending from any given ang 
on the tangents, and the extent reaches beyond 
the line: You muſt ſet it as far back as it reache 
over. Or proceed thus; ſet one foot at 45 (or 4 
points) and note where the other foot falls, an 
keep it fixed there, and extend the other to the 
given angle. This extent ſet from 45 (or four 
points) will fall on the 4th term, or angle required, 
For co-tangent take the complement, for they 
ſtand together on the ſcale. 


4. If the meridional diff. latitude be a termin 
the proportion, it is found thus. Extend from one 
lat. to the other, on the line Merid.; and ft 
that extent on the line E.P. and note to whit 
number it reaches, for that is the merid. diff. l. 
titude, Likewiſe on the contrary, the meridioni 
diff. latitude taken off the line E. P. and ſet oi 
the line Merid. will teach from one lat. to tit 
iner. | 


5. When in the given proportion, one term 
on the ſines, and its correſponding one is on the 
tangents; that on the ſines muſt be reduced 9 
the tangents; thus, find the degrees on the {ines 
from which go directly over to the tangents, all 
you have the place you muſt extend to or from, 
inſtead of the ſine; and this tangent term is-a- 
ways below 45*. | 
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er n. MERCATORS CHART. 


le, of | | . N 
is of Wi PRO 3 P R. 0 B. 
5 nate a Mercator's Chart, and to reſolve the Caſes 
3 al of Sailing by it. 

I. By Gunter's Scale. 
angle | | ; 
ond Draw the right line F for the equinoctial, and 


ache Wa Fo perpendicular to it, for a meridian, upwards 


or bor north lat. Then with your compaſſes take 
and WS 10, 20, 30, Sc. from the line E. P. and ſet from 
» the to 10, 20, 30, Sc. in the line F; to be con- 
four i tinued as far as you will ; through which points 
uired, draw lines parallel to FG for meridians, as 10, 
they 10: 20, 20: 30, 30, Sc. then with your com- 
WT paſſes take 10, 20, 30, 40, &c. from the line 
RE rid. and ſet theſe extents from F to 10, 20, 
M 11 30, 40, Cc. as far as you pleaſe in the meridian 
1 ont BR FG. Through all which points draw. lines paral- 
d et lel to the equinoctial FI, for parallels of. latitude, 
whit as 10, 10; 20, 20, c.; likewiſe from the line 
f. . AAerid. ſet off the intermediate degrees upon FG, 


lion 
et on 
0 the 


Then graduate the equinoctial F/ and the meri- 
dian FG, and number them as in the fig. And in 
one or more places put the mariner's compaſs, 
WE with the rumbs. So your chart is finiſhed. 

If you draw meridians and parallels the ſame 
We way, below the equinoCtial FI, you will have a 
chart for ſouth latitude, | | 


Im l 
1 the 
ed t0 
{ines 
) and 
from, 
8 Al. 


2. By a Table of Meridional Paris. 


Let a chart be made from lat. 49 to lat. 58 
N. draw EI for the parallel of 49, and FG per- 
bendicular thereto for the meridian: And make 
5 Fl; 12, 2 3, 34, Sc. each equal to Go, taken off any 
(ale of equal parts; or elſe divided equally by the 
= compaſſes; 
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'FIG, compaſſes; and through the points 1, 2, 37 4, G. 
16. draw lines parallel to FG, for meridians. They 

from the table take the meridional parts of 4g, 

50, 51, 52, Oc. and ſubtract that of 49 fron 
* if each of the reſt, and you will have the n. 
1 mainders 935 187, 283, 382, Oc. take theſe of 
| the ſame ſcale of equal parts, or off the equinodij 
. FI, and ſet them from F, upon the meridian I., 
to 50, 51, 52, Cc. and alſo upon ID; through 
which points draw right lines parallel to I 
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: KP for the parallels of latitude ; and number the c. 
7. "By grees as in the figure. Alſo divide the degrees 11, 
i. 23, Cc. as alſo 49, 50; 50, 51, Cc. into minuty 
1 ib if there is occaſion. Laſtly, draw the mariner 


compaſs and rumbs, and you have finiſhed yay 
. . Chart, | X 
1 A plain chart is eaſter made; for all the diviſion 
1 of the meridian FG are only to be made equal 
Wl thoſe in FJ, and therefore it needs no further ex- 
Hy plication, | 
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The Uſe of the Chart in reſolving the Caſes of Sailny, | 
| | N 


I. The latitude and longitude of a place bein; 
given; its place will be found at the interfer 
of the meridian of the place and its parallel of l. 
titude, with a pair of compaſſes. And if an 

place upon the chart be given; its latitude is hat 


— err nn = 7 
r 
— — 18 x 
— 


ITE — Ae 
* — : 


[ on the ſide, and the longitude on the foot d 
'& it. | 

| 2. The courſe is eaſily laid down or meaſure 
i by a line of chords; or by laying a ruler parall 
UE to the proper rumb. 


3. Thedifference of longitude is always meaſure 
on the foot of the chart, but the departure and di 


tance are both meaſured on the fide ; ae 4 
ry 


ar II. MERC AT ORS CHART. 87 
Werving to ſet one foot of the compaſles as much FIG. 
WE ove one latitude, as the other foot is below the 14. 
ter latitude. Or if both places lie in one parallel, 
ne foot muſt be as far above, as the other is below 
. And thus any two being given, finds the 
third. N 
b Example. 


let 4, C be two places in the chart. Draw 15. 
WC and BC parallel to FI; then AB meaſured on 
me meridian (from 20 towards 40) gives the dif- 

WW ference of latitude. And BC, meaſured on the 
bot of the chart, is the diff. longitude; BAC is 
WE the courſe ; BC meaſured on the fide of the chart, 

WT cives the departure. And AC, meaſured on the 
ade, gives the diſtance, 


Or thus, for the Diflance : 


Having the diff. latitude, take it from the foot 
„of the chart, and ſet one foot of the compaſſes in 
ing. ſome point d, fo that the other foot (turned about) 

WE may juſt touch ſome parallel as at e; which pa- 
#1 rallel interſects AC (the line of diſtance) in 7; 
then / meaſured on the foot of the chart is the 
WE diſtance, 


being 
ſection 
of k. 
if anf 
is had 
zot 0 


Or thus : 


= Take the diff. lat. from the foot of the chart, 
afar) and ſet it from A to g, and draw gh parallel to FI, 
arald then Ah, applied to the foot of the chart, gives 
| the diſtance ; and gh applied the ſame way gives 
HE the departure. | 

eafurl , And by having the diſtance given; by a reverſe 
nd . operation, the other latitude may be found. 
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88 CASES OF SAILING, 
FIG. The Solution of all the Caſes of Sailing in partialy 
Having ſhewn the method of reſolving all ca 

ü of ſailing in general, I come now, for the fake 9 
1 the leſs experienced, to give all their ſolutions in 
if particular: And that by ſeveral methods; ſo thy 
in practice every body may take which he likes beſ. 

In working any of theſe proportions with th 
pen; you mult take the logarithms of the ſever} 
numbers, and ſet them down in order; and then 
add the logarithms of the ſecond and third tem 

together, and from the ſum ſubtract the logarithn 
of the firſt term, ſo have you the logarithm of the 
1 fourth term; which being found in its prope 
. table will ſhew what the fourth term is. 
1 WK The middle latitude is had, by taking half the 
1 ſum of the two latitudes. Likewiſe, if you ſub 
| WY tract one lat. from double the middle latitude, you 
. have the other lat. In finding the middle latitud 
I | take it rather too big than too little. All this onh 
holds good, when both places are on one {ide the 
equinoctial; but when they are on different ſides 
take a mean between the equinoctial and ti 
greater latitude. 
| The meridional diff. latitude is found, by ſud 
tracting the meridipnal parts of the letter lat. from 
| thoſe of the greater, taken from the table of mei. 
dional parts : Or by adding them, if the two place 
be on different ſides of the equi noctial. 

And if you have one latitude, and the meridioni 
diff of latitude, add or ſubtract (as the caſe requirs] 
this merid. diff. lat. to or from the meridional patt 
of the known lat. And the table of meridiond 
parts will ſhow the other latitude. | 

Being thus furniſhed with all the neceſſary dat 
you may purſue your computation, in calculatith 


0 the place of a ſhip, for a ſingle courſe, as * 
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cular 5 Note, Vou muſt mark what is given with a daſh FIG. 
ol 5 1), and what is ſought with a cypher (0% 
1ke of 


e ſveral Caſes of Plain Sailing, or where ub 


ons 1 tude 1 
310 Longitude is concerned, 


0 that 


8 belt. "0 P R O FP 0 X . Caſe 1. f 
th the Worſe and Diſiance run being given, to find the 
ever diff. Latitude and Departure, 


| ther WY Example. 
terms - . , Tp 
rn Suppoſe a ſhip to ſail 300 miles N. E. by N. 30 7 


of the 
Droper 


atterly. 


5 I. Geometrically. | 
Draw CA for the meridian ; make the angle 20, 
3 points and 3* 7". and make CB 300; on 
let fall the perpendicular BA; then CA mea- 
red on the ſcale is 240, the difference of latitude. 
nd 45 180 the departure. Z 


Z IT. By the Traverſe Table. 

Look for the courſe 37, or 37 points in the 
ble, and over-againſt the diſtance 30 you have 
0 the diff. lat. and 18.0 the departure; there- 


1 ſub- 
e, You 
1tude, 
s only 
le the 
fide, 
d the 


y fub f 4 Ire for the diſtance 300, you will have 240 the 
. fron ff. latitude, and 180 the departure. : 


meli 


III. By Logarithms. 


place As Radius 8 
Jional Diſtance 300 2.47712 
wires Cel. courſe (36 52) 9.99310 
25 Diff. lat. 40. 2.380422 


dional 


And Radius — 10.00000 
| Diflance (300) — 2.47712 
| Sine courſe (30 52) 9.77811 
lating Departure (180) 2.25523 


ws = . : ; 
os 5 So the diff. latitude is 240, and departure 180 
Note, 2 | I V 


data, 


FIG. 


21. 


PLAIN SAILING. 


IV. By Guter: Scale. 
Extend from radius or 90 to the courſe (36 51] 


reckoned backwards on the line of fines (or $, 


rumbs); the ſame extent will reach from the dif. 
tance (300) to the diff. latitude 240, on the num. 
bers. 


And the extent from radius, on the fines (u 


S. rumbs) to the fine of the courſe 36: 52 (or 3 
points) ; will reach (applied the ſame way) fron 
the diftance 300, to the departure 180 on the line 
of numbers. 

Note, This is the moſt common caſe in failing 


PROP. XL dn 2. 


Courſe and Diff. Latitude given, !o find the Diflaw 
and Departure. | 


Example, 


Suppoſe a ſhip ſails S. E. by S. making the dif 
lat. 1d. 1@m. or 70m. 


I. Geometrically, 


Draw CA for the meridian, on which ſet the 
diff. lat. 70 from Cto 4; and make the ang 
ACB © points (or 33 45) for the courſe ; and 4 
A raiſe 4B perpendicular to AC. Then CB mer 
ſured is 84, the diſtance; and AB, 46, the & 
Par ture. : 


II. By the Traverſe Table. 


Look for the courſe 3 points (or 33 45) in tit 
table; and in the column Lat. under the {al 
courle, find the diff. lat. 7, againſt which (in the 

| | column 


Par ll. PLAIN SAILING © 


column Diſt.) is 8.4 the diſtance; and in the co- FIG, 
Wjumn Dep. 4. 6. the departure. And the diff. 21. 
lat. being 70, the diſtance will be 84, and the 
departure 40. | 

Here, as the diff. lat, cannot be found exactly 
in the table; you muſt take a proportional part of 
the difference, as is common. 


IH. By Logarithms, 


3 
on As Cof. courſe (33 45) 9.91984 
line Diff. lat. (70) — 1.84509 
Adi us — 10. 8 55 
ing Diſtance, 84 — 1.92525 
And Rad. — 10. 


Diff lat. (70) * 1.84509 - 
an. courſe (33 45) — 2.82489 
Departure, 46 — 1.66998 


IV. By Gunter. 


& The extent from the courſe (33 45 or 3 points) 
| reckoned backwards to radius, on the fines ; wil 


reach from the diff. lat. 70, to the diſtance 84 on 
the numbers. | 


diff 


the And the extent from the complement of the 

nge courſe (59 15) to the courſe (33 45) on the | 
d i WF fines; will reach from the dif. lat. (70) to the | 
nc - departure 47, on the numbers. Or the extent from | 
d- ad. to tan. courſe, on the tangents, will do the | 1 


lame, | 


n tit 
fal 
n the 
lumn 


PROP. 2 


ea TPTLAIN SAILING: 


WP AR 
FIG. i 


o caps” 
Courſe and Departure given; to find the Nuſtance an 


= Ex 

Diff. Latitude. to rad 

9 Let a ſhip fail N. W. by W. and her deparin An 
| | | 84 miles. ; points 


Wd cpar 
umb 


. Geometrically. 


\þ 22, Draw BA (84). for the departure, and {( 
= perpendicular to it ; and make the angle ABC the 


| » complement of the courſe, 3 points or (33 45) 

j then BC meaſured, is 101 the diſtance ; and 40 = 
L 56, the diff. latitude, N Dia 
[ II. By the Traverſe Table. 

1 Seek for the proper courſe (56 15 or 5 points) 

[i in the table, find the departure (8.3) the neareſt; Wi 52 
$ nc Cl 


0 5 againſt which, in column Lat. is 5, 6 the diff. k- 
titude; and in column Di. is 10 the diſtance; 
therefore when the departure is 84, the diff. lat 


| is 56 and diſtance 100. = 
1 | III. By Logaruhms. dicut: 
| As K. courſe (56 15) 9.91984 5 
Lit ads —_— E 
I D {$47 © 1.0242 en 
3 eparture (84) — Wine o 
| | Diſtance 101 — 2.00443 Y 
Ll - End Tan. courſe (56 15) 10. 17510 

j Departure (84) — 1.92427 1 


Diff. latitude, 55 — 1.74917 7 
| au. 
ent 


Par Il. PLAIN SAILING. 93 
. FIG. 


IV. By Gunter. 


Extend from the S. courſe (56 15 or 5 19200 
to radius on the ſinès; this applied to the line of 
numbers, will reach from departure (84) to the 
Hiiſtance 101. 

And the extent from the courſe (56 15 or 5 
Points) to the complement of the courſe (33 15 
Wr points) on the fines ; will reach from the 
Weparture (84) to the diff. latitude 56, on the 
Numbers. 


M 


Y PROF. AlN an 5 
3 7 Nance and Difference of Latitude given, to find 
the Courſe and Departure. 


* 


Example. 


Loet a ſhip fail N. eaſterly 100 miles, making 
oc diff. latitude 74. 


o 


I. Geometrically, 


Draw) CA for the meridian, on which ſet 74 23. 
Yee diff. lat. from C to A; at # raiſe the perpen- 
icutar 45; then with extent of 100 the diſtance 
un, and one foot in C, with the other cut the 
Wine 4B in B. Then AB meaſured is 67, the 

3 Jeparture ; and the angle 403, meaſured by the 
ine of chords, is 42 15, the courſe. 


II. By the Traverſe Table. 


Find the diſtance 10 on the fide, over- againſt 
1 ii in ſome of the columns Lat. find - -.4, the 
Welt. at! tude; adjoining to which is 6.7 the de- 
Niue in column Dep. ; and at top the courſe 33 
nt, or 42 deg. And when the diſtance i is 100, 
Wi: Spaten 18 67. 

III. By 


. ͤ TT 


PLAIN SAILING, 


23. Il. By Logarithms. 


As Diflance (100) — 2.00000 Dr 
Y Radius T6 > wWhicl 
Diff. latitude (74) 1.86923 dian ; 
Cof. courſe, 42 16 — 9.86923 100; 
And as 1 | o. diff. 
Sum of diſt. and diff. lat. (174) 2.24054 chord 
Their difference (26) — 1.41497 | 
Square of the dep. — 3.05551 
Half the log. — 1.82775 
gives the departure 67. J F 6 
| | | VI 
Otherwiſe the departure may be found by caſe h depar 
having the courſe. | 2 1 | 
| © 48. 
IV. By Gunter, Ide 6 
The extent from the diſtance (ioc) to the dit 
latitude (74) on the numbers; will reach ſron 
radius to 42 16, the courſe, reckoned backwat A. 
on the ſines. 
Take the ſum and difference of the diſtance and 
dift. latitude. The extent, on the numbers, from 
1 to the difference, will reach from the ſum to: 
fourth, then half of the extent from I to this 4th, Find 
is 67 the departure. You may find it otherwie 
by caſe the iſt, by having the courſe. 
PROE MV. Cat 5: 
Dijlance and Departure given; to find the Courſe 1 
Diff. Latitude. 
5 Q 
Example, | havii 


A ſhip ſails S. caſterly 100 miles, and makes 
miles departure, 


I. 6# 


| 
Paxrll, PLAIN SAILING. gg \: 
| FIG, | 


I. Geometr rally, 


Draw AB equal to 74 for the departure, on 24. If | 
which raiſe the perpendicular AC for the meri- 

dian; with one foot in B make the diſtance BC 

100; then AC meaſured by the ſcale is 67, the | 
diff. latitude; and ACB meaſured by the line of 
chords is 47 45 the courſe. | 


II. By the Traverſe Table. 


7 
"a Fern 


= Find the diſtance 10 on the fide, over- againſt 

which in ſome of the columns Dep. find 7.4 the 
departure ; adjoining to which, in column Lat. is 
E 6.7 the diff. latitude ; and at bottom the courſe 


© 48. Since the diſtance is 100 the diff. lat. will 
be 67. 


III. By Logarithms. 
As Diſtance (100) 2.0000D y 


idius „ 


Departure (74) — 1.86922 


M S. courſe, +7. 44 =: 8 
„„ 6 
0 Find the ſum and difference of the diſtance and 1 
" departure, 
Then log. ſum (174) 2.24054 | 
Aad the log. diff. (26) 1.41497 
1 | Flas the 40. — 2.0555 I 
"i 7s d. F. lat. 679, — 1.82775 
| 
Or the Gif. latitude may be found by caſe 1, | 
having the courſe, | : | 


IV. | 
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96 PLAIN SAILING. 
| IV. By Gunter. 


parture (74) on the numbers, will reach from n. 
dius to 47 45 the courſe, on the ſines. Then, 

The extent from radius to the courſe 4) 4% 
reckoned backwards on the ſines; will reach fron 
the diſtance (100) to the diff, latitude 67, on the 
numbers. 

The diff. lat. may alſo be found in the ane 
manner as the departure was, in the laſt caſe, 


PR OE Ay. tos. 


Difference of Latitude and Departure given; t1 fit 


the Courſe and Diſtance. 


— 


Example. 


There are two ports C and B, whoſe diff. lat, 
is 72, and the ſouthermoſt B lies 54 miles vel 
from the meridian of the other place C. 


I. Geometrically, 
25. Draw the meridian CA, and ſet the diff. lat. (72) 


54. for the departure. Draw BC, which meaſure 
is 90, the diſtance; and the angle BCA, mer 
ſured by the line of chords, is 36 50, the courk 
from C to B. 5 


II. By the Traverſe Table. 


Look through the column's lat. and dep. till you 
find the diff, Jatitude and departure (7-2 and 5/4) 
ſtanding together. Then you have the courſe 3 


points at top; and over-againſt them on the * 
5 


The extent from the diſtance (100) to the de. 


from C to A; at A ereQ the perpendicular 40, 


As 


Let 


pak T II. ME RC AT ORS SAILING. gz 
the diſtance 9, or rather go, becauſe the diff. lat. FIG, 


18 72. : 
III. By Logarithms. 

As Diff. latitude (72) — 1.85733 
Radius — 5 1 


Departure (54) — — 
Tan. courſe, 36 52 — 9.87506 


And then the courſe being known, 


As Coſ. courſe (36 52) — 9.90310 
Diff. latitude (72) — 1.85733 


Radius — 10 
„ 90 ::- 1.95423 
IV. By Gunter. 


Tue extent from diff. latitude-(72) to the de- 
Wparture (54), on the numbers; will reach from 
Wadius, to 36 50 the courſe, on the tangens. Then, 


W The extent from the courſe ( 36 52) reckoned 
Packwards to radius, on the ſines; will reach from 
Ye diff. latitude (72), to the diſtance go, on the 
Numbers. 


a * * K —— 


W he Caſes of failing, where the Longitude is concerned. 


PR O'P;, NXVL Can. 


„Latitude and Longitude of two Places being given 5 
to find the Courſe, &c. 


Example. 


letone place be N. lat. 51. longitude t: o. 
The other place N. lat. 53 45, longitude 8 30. 
= | Then 
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| 98 MERCATORS SAILING, Wh, 
\ Fic. Then the diff. lat. is 2 45 or 165 miles. 
4 | Diff. long. 7 30 or 450 miles. lon 

| long. 7 ; 
1 Merid. diff. lat. 250 m. An 
1 Mid. lat. 52 22. | Pol 
þ I. Geometrically. : 


26 Draw the meridian AB, and ſet the meridion; 
diff. latitude (270) from A to Z; at B raiſethy 
perpendicular BC equal to the diff. longitude (450) 
and draw AC; then the angle BAC meaſured by: 
line of chords, is 59 dey. the courſe, 


Dr thus, 


27 Make the angle BCD equal to the middle lit. 
tude (52 22) and CD the diff. longitude (450) 
from D draw DA perpendicular to BC, and mak 
BA the difference of latitude (165); draw 46 
. then BAC meaſured on the chords, is (50 6,) tt 
. | courſe : and AC the diſtance, 


15 1 
| II. By the Chart. Aa 
12 16 Find the places 4, C in the chart, and m of t. 
bl AC, and the meridian AB. Then the angle Ao 
1 meaſured on the chords, is (59 d.) the cou 

14 And AC applied to the fide of the chart is 5d A 
1 20 m. or 320, the diſtance. 7: 

Is | | Or thus, | t 

i} | Lay a rule over the two places 4, C, and in 

1 what rumb is parallel to the ruler's edge, and tu 

1 is 5 4 points, or N. E. by E. à eaſterly, for it 

| | | courſe, 

[ III. By the Traver/e Table. 5 
Ii Look through the column's Lat. till you ful ine 
| | 1 merid. diff. lat. 27, and adjoining to it the . The 
19 | | | A 


url. MERCATORS SAILING. gg 
FE longitude 45 in column Dep. the neareſt is 27.2 x16, 

ad 45.43 then at bottom you have the courſe 5 

points. | | 


IV. By Mercator, 
„ Meridimal diff. lat. (270) 2.43136 
TO. 


| Radius 
n Dif. longitude (450) 2.65321 


Tan, courſe, 59 2 — 10. 22185 
V. By Middle Latitude. 


As Dif. latitude (165) — 2.21748 
Diff. longitude (450) — 2.66321 
Cof. mid. lat. (52 23) — 9.78576 

11.438927 
Tan courſe, 59 1 — 10.2149 


VI. By the Log. Tangents. 


Find half the complements of the lat. of the to 
places, 18 7, and 19 30; and then the difference 


m of their log. Tangents, .03437 ; multiply it by 
AS 10000, and reſerve the product 343-7 ; then, 
ur, 

5, As that product (3433 — 2.53529 


Conſtant log. (tan. 51 38) 10. 10151 
Diff. longitude (450) — 2.65321 


q 12.75472- 
* Tun ccuiſe, 58 54 — 10.21943 
9 | 
r th VII. By Gunter, 


Extend from one lat. (51) to the other (53 45) 
on the line merid, and apply that extent to the 
| line E. P. and note the degrees (4 4) or 270 miles. 
Then the extent on the numbers, from 4 x (ot 
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mo MERCATORS SAILING. 
FIG. 270) tothe diff. longitude 7 + (or 450); will reach 


from radius to tan. courſe, 59 d. 


D 
Or thus, Jatiti 
3 diff. 
Count the mid. lat. (52 22) backwards on the perp 
ſines, againſt which on the tangents you have 312 WW city 
then the extent from diff. lat. (16 $5), to diff, lon, the 
(450), on the numbers will reach irom tan, 3125 
to tan, courſe 59 deg. 1 
Se HOL. 22) 
Z bpenp 
If the diſtance be required, the courſe muſt fit depa 
be found by this caſe; and from that the diſtanee | 
by cafe 2, pwn Riling.' = = Bi L. 
36 But the diſtance may be found by the ch. "Wy 
thus: Take the diff. lat. (2 45) from the food fie . 
the chart, and ſet one foot in ſome point d, 6 or on 
that the other foot (turn'd about) may juſt touch 1 
ſome parallel, as ate; which parallel interk& 3 
AC (the diſtance of the places) in /; then df me. 
ſured on the foot of the chart, is 5 20 the diſtance: 
PROP. xVII. Co 2. Sh 
The Latitude and Longitude of two Places being gron; * l 
zo find the Departure. | 4 
the 
Example, to be 
One place in N. lat. 51, long. 1. | why 
The other place N. lat. 53 45, long. 8 30. 4 
$ 


Then the diff. lat. is 165 miles. 
The diff. long 450 m. 

Merid. diff. lat. 270 m. 

Mid lat. 52 22. 


I. Gu 


Parr II. MERC AT ORS SAILING. 102 
I. Geometrially. . 


Draw the meridian AB, and ſet the proper diff. 26. 
latitude (165) from 4 to d, and the meridional _ 
diff. latitude (270) from A to B; on AB raiſe the 
perpendiculars BC, de; make BC the diff. lon- 
gitude (450), and draw 40, then de meaſured is 

the departure, 275. 

Or thus, 


Make the angle BCD the middle latitude (52 27 
22), and CD the diff. longitude (450); draw DB 
penpendicular to BC; then EC meaſured is the 


departure. | 
II. By the Chart. 


Loet 4, C be the two places: Take the diff. Ion 16 
eitude BC, and apply it to the graduated meridian z = 
ſo that one foot may reach as far above the latitude 

of one place, as the other reaches below the other 
latitude; then the degrees intercepted (4 36) 
turned into miles, is the departure, 276. 


III. By the Traverſe Table. 


Find the complement of middle latitude ( 37 38) 
n the column of Degrees or Points at top; and on 
be fide, in the column D/P. the diff, longitude 
(450, or rather 45); againſt which, in column 
Dep. you have (27. 5) the departure. Therefore 
the departure is 275, Here, as the degrees are not 
Ito be found exactly, you mult take a proportional 


part. 

IV. By Mercator. PE 
As Merid. diff. latitude (270) 2.43136 
Diff. longitude (450) — 2.65327 
Proper diff. lat. (165) 2.21748 

1 | 4.87069 

epariure, 275 — 243933 © 
F ; 3933 v. By 
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MERCATORS SAILING. 
V. By Middle Latitude. 


As Radius — | 10. 
Coſ. mid. latitude (5 2 22) 9.78576 ut 
Diff. longitude (450 — 2.0 321 = 
Departure, ä 439 col 
VI. By ide Log. Tangents. . 
Find the courſe by caſe 1; and then the depan. 
ture by caſe 2 of plain ſailing. 15 1 
vil. By Gunter. Fy 
Extend from one lat. (51) to the other (53 4;) (2 
on the line Merid. and apply that extent to the WW the 
line EP. and note the degrees (42), Which tun 
into miles (270); then the extent on the number, 
from theſe miles (270) to the diff. latitude (165); 
will reach from the diff, longitude (450), to th pr 
departure, 275. | thi 
| - Or thus, tal 
Extent from 99 on the ſines, to the mid, lat of 
(52 22) counted backwards; will reach from dif, WW ©: 
longitude (450), to the departure (275), on the th 
numbers. : 
PRO P. XVIII. Co 3. 
The Latitude of two Places, and the courſe beg 6 
given; to find the Difference of Longitude th 


: | Example. 
Let one place be N, lat. 20. 
The other place N. lat. 37. 
The diff. lat. 17 d. or 1020 m. 
The courſe N. N. E. 2 19 eaſterly. 
Merid diff. lat. 1168 m. 

Mid. latitude 28 30. 


paar II. MERC AT ORS SAILING. 103 


I. Geometracally, 


FIG. 


| Draw the meridian AB, and ſet the merid. diff. 28 
lat. (1168) from A to B. raiſe BC perpendicular 


to 4B; and make the angle BAC (24 49) the 
courſe. Then BC meaſured is (540 or 9 deg.) 
the diff. longitude. 


| Or thus, 
Draw AB equal to the diff. latitude (1020), 
and BC perpendicular to it; then make the angle 
Bac (24 49) the courſe. Make the angle BCD 
W (28 30) the mid. latitude; then CD meaſured is 
the difference of longitude, 540. 


II. By the Chart. ing 
Lay a ruler upon the firſt place A, parallel to its 
| proper rumb, and note where the edge of it cuts 
the parallel BC of the ſecond place, as in C ; then 
| take the diftance CB, (between Cand the meridian 
of the firſt place A;) and apply it to the equinoc- 


tial or foot of the chart, and it gives ꝙ d. or 540 m. 
the diff, longitude, | 


"ik By the Traverſe Table. 
Under the courſe (24 50) in column Tat. find 


| the meridional diff. lat. (11.68) ; then adjoining 


E thereto in column Dep. is the diff. longitude 5.4 g 
then the diff. longitude is 540. 


an, courſe (24 4.9; — 9.6 503 
Mierid. di F. lat. 68) 3.00744 | 
Diff. Long. 540 5 2.73247 


29 


15 
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118. , | 
| V. By midddle Latitude. 
Coſ. mid. latitude (28 30) 9-94389 


Tan. courſe (24 49) 9.66503 

D:ff. lat. (1020)  3-00860 | 
12.67393 

Diff. long. 533 2.72974 


VI. By the Log. Tangents. 


Take half the complements of the latitude of 
the two places 35, and 26 30; find the difference 
of their log. tangents . 14749, multiply it by 10000, 
and keep the product 1475; then, 


As Con/lant log. — 10. 10151 
that product (1475 3.16879 
Tan. courſe (24 49) 9.66503 

| 12.8 2382 
Diff. longitude, 540 2.73231 


VII. By Gunter. 


Extend from one lat. (20) to the other (37), on 
the line Merid. Set that extent on the line E. P. 
and note the degrees cut, 19 30. Then the ex- 
tent from rad. to tan. courſe (24 49); will reach 
on the numbers, from theſe degrees (19 30) to the 
diff. longitude ꝙ degrees. | 


Or thus, | = 

Count the mid. lat. (28 30) backwards from 90 
on the ſines; even againſt which on the tangents 
is 41 18, Then the extent from tan. 41 18, to 
tan. courſe (24 49) ; will reach from diff. lat. 
(17 deg. ), to diff. longitude (9 deg, ) on the num- 


bers. 
S CHOL 
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| FIG» 
$6. Qik] | 
If both latitudes and the diſtance be given; to 


and the diff. longitude ; the courſe mult firſt be 
W found by plain failing. 


PROP. XIX. Caſe 4. 
The latitude of two places and the departure given? 
10 find the difference of longitude. 


Example. 
= Suppoſe the latitudes to be 20 d. and 37 d. and the 
W departure 472 miles; the courſe N. eaſterly, 
Diff. lat. 17 d. or 1020 m. 1 | 
Merid. diff. lat. 1168 m,. 
Mid. lat. 28 30. 8 


J. Geometrically. Ws 

Draw the meridian AB, and make Ad the diff. 3® 
lat. (1020), and 4B the merid. diff. lat. (1168); 

W raiſe the perpendiculars BC, de; make de (472), 
the departure; and draw A4:C; then B is the diff. 
longitude 540 or 9 degrees. OT 


VVV | 
= Draw the meridian AD, make AB (1020) the 31 
diff. latitude ; and draw BC perpendicular to it, 
and equal to the departure (472); make the angle 
500 (28 Zo) the middle latitude; then CD mea- 
ſured is 540, the diff. longitude. 


II. By the Chart. 

Take the departure (472 or 7d. 52 m.) off the 25 
ide of the chart; ſetting one foot as much above 
one latitude A, as the other foot is below the other 
hetitude B; apply it to the foot of the chart, and 
bu have the diff. of longitude 9 degrees. 

8 F 5 II. 4 


F168. 


16 M ERCATORS SAILING. 


III. By the Traverſe Table. 


Find the complement of middle latitude (61 30 


in the title of Degrees or Points, And in the co- 
lumn Dep. find the departure (47.2) ; over againſt 
which, in the column DP. on the fide, is 54 the 
diff. longitude ; therefore the diff. longitude is 540 
or deg : 


IV. By Mercator. 


As diff. latitude (1020) $-00860 


Departure (472) _ 2.07394 
Merid diff. lat. (1168) 3.06744 


$-74138 
Dif. longitude, 540 2.732478 
V. By middle Latitude. 
As Cofine mid. lat. (28 30) 9.94389 
Radius | 10. 
2.67394 


Departure (472) 
Diff. longitude, 338 2.7 3905 


VI. By the Log. Tangents. 


Firſt find the courſe (24 49) by Caſe 6th of. ; 


Plain Sailing, and then the diff. longitude (540) 
by the laſt Caſe of this. 3 6 


VII. By Ganter. 

Extend from one lat. (20) to the other (37) 0 
the line Merid. Set that on E. P. and note the 
degrees 19 30, or 1170 miles. Extent on tht 
numbers, from diff. lat. (17 deg.) to theſe degree 
(19z) will reach from the departure (472), to thi 
diff. longitude 540 miles or 9 deg. 0 
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FIG. 


Or thus, 
A Extent from the mid. lat. reckoned backwards 
08 30), to 90, on the fines ; will reach from the 
Leparture (472), to the diff. longitude 540 on the 
A umbers. : | | | 
Note, this is a very uſual caſe in mercator. 


PROP. XX. Coſe 5. 


One latitude courſe, and difference of longitude being 
given; to find the other latitude. 


. Example. 

A ſhip fails S. W. by W. 2 47 weſterly, from 
lat. 53 45, till her diff, of longitude be 7 d. 30 m. 
or 450 miles. 
Mer. parts of the given lat. 3839. 


I. Geometrically. 


Draw AB (459) for the diff. longitude, and 32 


make the angle BAC (30 58) the complement of 
the courſe ; draw CB perpendicular to AZ ; then 
CB meaſured is 270, the meridional diff. latitude. 


This taken from the meridional parts of 53 45, 
viz. 38 30, leaves 3569 the meridional parts of the 


other lat. 51 deg. 


IT. By the Chart. 


Let C be the given place; draw the meridian 16 
CD, and the parallel CB equal to (7 30) the diff, 
longitude, Through B draw the meridian BA, 
and make the angle DCA (59 2) the courſe, draw 
= interſecting BA in A; then A is the other 
place, | | 


F 6 HI, By 


. 
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. 
F III. By the Traverſe Table. 


In the column of points or degrees, find the courſe | 

(5% points), and in column Dep. the diff. langitude 

(454) ; then adjoining thereto in column Lat. i 

272) the meridional diff. lat. this ſubtracted from 

the meridional parts of the known latitude, leaves 

(3567) the meridional parts of the latitude ſought 
IP. | ) 


; IV. By Mercator. | 5 


As Tan courſe (59 2) 10.227179 
adius bo. 
Diff. longitude (450) 2.05321 
Mer diff. lat. 270 2.43142 
From mer. parts of 53 45 3839 
Subtract — 1 
Rem. the mer. parts 3569 


Of the other lat. 51 deg. 
Note, if the mer. dif. lat. come out greater than 


the A. P. of the given lat. the lat. required is on 
the other {ide of the equinoctial. 


V. By middle Latitude. 
Take the given lat. for the middle latitude, Then, 


As Tan courſe (59 2) 10. 22179 
Cf. mid latitude (5 3 45) 9.77781 


Di. long itude (450) 2.05321 
12.42 502 
Diff. latitude, 160 2.20323 


y this find the mid. lat. 52 25; and repeating 
the operation with this mid. lat. you'll get 164 the 
diff. lat. and conſequently the other lat. is 51 1. 


VI. & 
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VI. By the Log Tangents. PI 
As Tan. courſe (59 2) — 10. 22179 
Diff. longitude (450) , 2.05321 
Conſtant logs — 10. 10151 | mt 
12.75472. = | 
A fourth 341 — ny 
Divide 341 by 10000 - a | 
Tan. half compl. given | 1 | 
Latitude (187 — | 9.51477 
Add | 341 
Tan. (19 30) 9.54887 


Therefore 19 30 is half the complement of the 
other lat. conſequently the other latitude is 51 deg. 


VIE; By Gamers: -{  *-. N 

The extent from the courſe (59 2) to radius on 
W the Tangents; will reach from the diff. longitude 
| (72) to a fourth, (4:) on the Numbers. 


Take theſe degrees (4 30) from the line BE. P. 
and ſet it on the line Merid. from the lat. left, 


(53 45), and it will reach to 51 the lat. required. 
SCHOL. 


When only one latitude is given, and the differ- 

W ence of longitude is required; the other latitude 
muſt firſt be found by plain failing ; before the - 
E longitude can be found. | 

Ik both latitudes and diſtance be given; to find 
the diff. longitude ; the courſe muſt firſt be found 
dy plain failing, | 5 | 


— 


| Parallil 


ne PARALLEL SAILING. | 


34 Make the angle BCD (53 45) the latitude, 


© Parallel | ſailing, or failing Eg and W:/ ani of 
three Caſes, as follows. WET. 


PR O P. XXI. Ca 1. 3 
Given the latitude and difference of longitude of tus 
Places in one parallel; to an their diſtance. 


Example. a 


Suppoſe the latitude de 53 45» and ai longi- 
tude 7 30, or 450 m. 


I. Geometrically. 


33 With center A, and fine of go, deſcribe the 
arch DE. From a ſeale of equal parts, take the 
diff. longitude (470), and ſet it from D to E, and 
draw AE. From the fines take the complement 
of the latitude (36 15), and ſet from A to B and 
C; then BC meaſured on the ſcale of n fam 
gives 270 che diſtance. 


Or ibus, 


and CD pat the diff. Jongitude ; draw DB per- 
pendicular to BC; then C meaſured is _ | 


diftance. 
II. By the Chart. | 


16 Let B, C, be the two places; take BC (450 
and apply it to the ſide of the chart, ſo as ont 
foot may be as much above the given latitude, ® 
the other is below it ; and this gives the diftance 
4 30 or 270. 


III. By the Traverſe Table. 


In the column of Degrees or Points, find the l 


titude (53 45), and the diff. longitude 45 on * c 


2 _ 4 | ww ww -—— -—- wa 0a Seb havy 
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ade, in column Diff. againſt which in column x16, 


Lat. is the diſtance, 26.4; therefore the diſtance 
; ; ! 


cs IV. By the Sphere. 
As Radius — 10. 
Coſ. latitude (53 45) 9.77182 
Diff. longituds (450) 2.65321 
Diflance, 266 — 2.42502 


V. By Gunter. 
The extent from radius to the lat. $ 3 45) 
| reckoned back from go, en the ſines; will reach 


| from the diff. longitude (450) to the diſtance (268) 
on the numbers, 


Or thus, 


Againſt the latitude ( 53 45) on the line of 
Chords, you have on the line M. L. the miles con- 
tained in one degree of longitude (35) 3 multiply 
this by the diff, longitude (72), and you have the 
diſtance 263. 


Or extent from 1 to 72, will reach from 3g to 
263, on the numbers. 


PROP. XXH. Caſe 2. 


The Latitude and Diſtance, of two Places in one 
Parallel, being given; to find their difference of 
vngitude. 

1 Example. 5 

Let the latitude be 53 45, and diſtanc 


miles. 


5 


I. Geometrically. 


With ſine of 9 deſcribe the ch DE, — 32 ; 
with tine of (36 15) the comp. latitude, the arch 
BC. Draw AD, and make BC (266) the diſ- 

| tance; 
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Fi. tance, . Draw ACE, then DE n. is (450 
the diff. longitude. 


Or thus, 


34 Make the right angle DBC, make BC the a 
tance (266), and angle BCD (53 45) the lati. 
tude ; then CD meaſured 1s (450) the diff. lon- 


gitude. 
| II. By the Chart. 


16 Take the diſtance in degrees (266 or 426) 

from the ſide of the chart, ſo as one foot of the 

compaſles may be as many degrees above the gi- 

ven latitude (53 45), as the other is below it; ' 

apply it to the foot of the chart, — ou have the 
diff. longitude 7 30. 


III. By the 8 Table. 


In the column of Degrees or Points, find thy 
latitude (53 45) ; and in column Lat. the diſtance 
(26. 6) againſt which in column Diſt. on the fide, 
is 45, that is, 450 the diff, longitude, 


IV. By the Sphere. 
As Cof. Latitude (53 45) 5 og 


Radius | 

Diſtance (266) * 42488 

Diff. Leng. 450 2.05 307 
= © By Gunter. 


The extent from the lat. (53 45) reckoned 
backwards from 90, to radius on the fines ; wil 
reach from the diſtance (266) to the diff. longi- 
tude (450), on the numbers. 


Or thus, 


Note, What number in the line M. I. ha 
againit the lat. (53 45) on the Chords : Then the 
WW extent 
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extent from that number (35) to 60, or 1 deg. FIG» 
on the numbers, will reach from the diſtance (265), 
to the diff. longitude 454, or 7 34. 


PROP. XXIII. Caſe 3. 


The Diſtance of two Places in one Parallel, and 
| their Difference of Longitude given; to find the 
Latitude, | 
| Example. 

Let the diſtance be 266 miles, and diff. longi- 

tude 7 30, or 450 miles. 


I. Geometricaly. | 
| Draw AD, and from A with fine of go, deſcribe 33 
the arch DE. Set the diff. long. 450 from D to 
E, and draw DE, AE. Set the diſtance (266) 
from D to F, and draw FC parallel to AD. Then 
| AC meaſured on the fines is 36 15, the comp. lat. 
| 33 45. 
Or thus, 

Make the right angle DBC, and BC (266) the 35 
diſtance, and CD (450) the diff. longitude. Then 
| the angle BCD, meaſured on the chords, is (53 45) 

the latitude. | 
IT. By the Chart. 


Take the diff. longitude (7 30) from the foot 16 
of the chart, and ſet that extent, on the ſide, in 

| ſuch latitudes, that the feet of the compaſles may 

juſt intercept the diſtance (266 or 4 26); then in 

| the middle between the feet of the compaſles is 
| the latitude 53 45. | | 


III. By the Traverſe Table. 


| Look through the columns Lat. till you find 
| (26.6) the diſtance, ſtanding againſt (45) * diff. 
a ongi- 


3 
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F1G. longitude, on the ſide; then the degrees belong 
ing to that column Lat. is 54 the latitude. 


IV. By the Sphere. 

As Diff. Longitude (450) 2.65321 
Diſtance (266) — 2.42488 
1 bf 10. 


Cof. Latitude, 53 46 9.77167 


V. By Gunter. 
The extent from diff, longitude (450) to the 
diſtance (266) on the numbers ; will reach from 
fine of go to the latitude 53 45, reckoned back- 


wards, 
| Or thus, 


The extent 'from 450 to 266 will reach from 
60 to 352, the miles in 1 degree bf longitude; 
then againſt 354 on the line M. L is 53 45 on tt 
Chards for the lat. | | | 


PROP, XXIV. 
To work a Traverſe, or compound Corſe, 
Examble. 


Suppofe a ſhip fails from lat. 55 N. on the fol 
lowing courſes. Sg 


Points | Diſtances| 
$ of in Leag. 
Courſes. x 
N.N.E. | 26 J 
. 30 
1 N. 22 
1 | 
L 


— —_ — 
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FIG. 
I. Geometrically, 
This is done by laying down ſucceffively every 39 
courſe and diſtance one after another, till the whole 
be finiſhed. Thus, let à be the point ſailed from, 
draw the meridian. as, and make the angle 34 5 
equal to the firſt courſe N. N. E. and the diſtance 
ab (26). Then make the angle abc equal to 
that which the ſecond courſe makes with the firſt, 
and make bc (30) the ſecond diſtance. And thus 
make every angle c, d, e equal to thoſe which every 
two ſucceeding courſes make with one another; 
and make cd, de, ef, their proper diſtances run. 

So is / the place of the ſhip at laſt, 


Or thus, 


Deſcribe a circle about @ as a center, with all 
| the rumbs; then draw all the courſes parallel to 
their reſpective rumbs, and equal to the ſeveral. 
diſtances tailed, 


Or thus, 


Draw thro' all the points 35, e, d, e, as you find 38 
them, ſo many meridians parallel to the firſt a 5. 
And make the angles with theſe lines, at the points 
b, c, d, e; equal to their reſpective courſes from 
the meridian ; ſetting on each line a h, bc, ca, &c. 
the proper diſtance run. So is f the place of the 
ſhip, This is more exact than the former, but more 
troubleſome. | 

Laſtly, let fall F's perpendicular to s a, then 5 @ 
is the diff. latitude, and / the departure. And 
the direct courſg 3 a f, and diſtance @ f, may be 
found by caſe 6, of plain failing. 


II. By 
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FIG. ; | 

8 II. By the Chart, | | 
16 Lay a ruler upon a the firſt place of the ſhip, 


parallel to the N. N. E. rumb or firſt courſe; and 
draw a line, and ſet thereon 26 the firſt diſtance to 
b, which is to be taken off the fide of the chart, in 
the ſame latitude the ſhip is in; then you have 
b the place of the ſhip after the firſt courſe. Again, 
lay a ruler upon ô the laſt place of the ſhip, and 


parallel to the next courſe N. E. and draw a line, 
ſetting thereon 30 from b te c, to be taken always 


from the ſide of the chart in the ſame latitude ſhe 
fails in; and thus you have the next place of the 
ſhip, c. And thus laying a ruler ſucceſſively on 
each place of the ſhip, c, d, e, parallel to the ſeve- 
ra! rumbs, and drawing lines, and ſetting the re- 
ſpective diſtances thereon, cd, de, ef; you will 
have F the place of the ſhip at laſt. And this s 
called Pricking the Chart, - Ew 


III. By the Traverſe Table. 


Find the difference of latitude and departure for 
every ſingle courſe as directed in caſe 1, plain fail- 
ing, either by calculation, or ſhorter by the tra- 
verſe table. And obſerve whether each diff. lati- 


. tude be north or ſouth, and whether the departure 


be eaſt or weſt. And then put all into a table, un- 
der their reſpective columns as follows. Then 
ſum up each column to find the difference between 
the northing and ſouthing ; and likewiſe between 


the eaſting and ** And by this means you get 


the difference of latitude and departure. And which 


way it lies, is known by the greater numbers. 
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Couries] Diſt. Northing South. Eaffing Weſt. 

3 — e 
26 24. ——— 99 — | 
30 | 21.2 |—-| 21.2 — 
22 22. ſ— 
24 — 24, {| 
26 — =—| 18.4 | 18.4 ſ——- 


— ws } , . _ 


67.2 | 18.4] 73-5 4 ©0. 


| 48.8 "ol 7245 


So the difference of lat. is 48.8 north. And the 
departure 73.5 eaſt. Which being had, the lati- 
tude of the ſhip is found to be 57.26 ; for 4g.8 
leagues is 146.4 miles, that is, 2 deg. 26 m. 
And laſtly, the difference of longitude is found by 
caſe 4 of Mercator, 


PROP. XXV. 
To work a Day's Reckoning. 


A Day's reckoning is an exact account of the 
courſes and diſtances that a ſhip ſails in the ſpace 
of 24 hours; that is, from 12 o'clock at noon, till 
12 o'clock at noon the next day; and done after 
the manner of working a traverſe, as in the laſt 
prop. The man at the helm is to obſerve carefully 
what courſe he ſteers; or to keep cloſe to the pro- 
per courſe appointed. And at the end of two hours, 
the log is to be heaved, and the knots and tenths 
run off in balf a minute, muſt be exactly ſet down 
againſt the hour, in the log-board. And after 
this manner all the courſes and diſtances every two 
hours are each to be written down on the log- board 
againſt 


118 WORKING. 
againſt their reſpective hours; as in the followi 


figure, which is the form of the log- board. Ty 


Here the courſes muſt all be ſet down as given 
by the compaſs, and no allowance is to be made 
for variation, lee-way, currents, &c. till afterwards, 


| [ — Þ } _ Courſez 
Ho. | Courſes. Kn. Winds. | Remarks. | correded. 
2 S.W by S. 7. 1 [N. W. Variation 1 $.S.W, 
ay — 7.5 [W. N. W. Point W. — 
| | 6 . | 8.0 | W.b.N. 8. by E. 
1 c 8. 5 [W. N. W. — 
16 N. W by N W. 4.6 5. W. N. w. z W. 
12 CC $-4 | W. b. S. 13 p. Lee Way N. W. by x. 
4 S. W. $+5 N. N. W. A Current ſet- S. W. by s. 
6 — |} — fing WNW fr] — 
8 S. E. e H hows aft s #5S.Kbe£i: 
10 8. . 4-2 E. S. E. [miles an houx. | S. W. bys. 
22 Z. J. E. 4.1 . F. Lee- Way. E. 


Then after 24 hours, or the next day at noon, 


you muſt correct all the courſes by proper allow- 
ances for variation and lee-way ; which put into a 
new column. And in caſe of a current, conſider 
it as a new courſe of the ſhip. With all theſe you 
muſt make a new table, in which you muſt put al 
theſe corrected courſes with their diſtances ; and 
for ſhortneſs putting all theſe into one ſum, that 
belong to the ſame courſe. This done, you'll have 
the following table. By this you muſt find the 
diff. latitude and departure, by 8 XXIV. for 
working a traverſe; as you ſee. And here the 
traverſe table is of particular ſervice ; this being 
its chief uſe. Then the diff, lat. and departure muſt 
be doubled, if the log be only heaved every two 
hours, as is common. | 


Courfes 


YI. 


GDI STS, 


4 — 


1 4 —— 
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—— 


[Courſes. Points. + 
8.8. W. 2 46 + (nay Ez 5.6 1 
IS. by E. | x 6.5] — 16.2 3.2| — 
N. W. W. 42 9.9 6.6] — — 7.3 
N. W. b. N. | 3 5˙4 | 4+5 12 — 3. | 
8. W. by S. 3 77 124-71] — 98 
S. E. by E.j 14.1 — | 2:3]] 3-4 | — 
| E. : 8 4.1 — 1 — 4.1 —— 
Current 7 3.00006 | — | — 
{ W.byN. | | | 8 | | | 
gz Wat |=: 46.7 [10.7 28.7 
1 — 1 — 
| [35.0 18.0 
= 3 ES 1 . 
ö | doubled || [70.0] 15 L 36.0. 


ts al. A. n 


Then the diff. latitude being found 70 ſouther- 
ly, and the departure 36 weſterly, the latitude of 
the ſhip is had; and the difference of longitude muſt 
be found by caſe 4, of Mercator. And then the 
place of the ſhip is known ; all which muit be 
put down in the journal; and then that day's reck- 
oning is finiſhed. 

t is very neceſſary that you ſometimes calculate 
what courſe to ſteer to hit your port; and this is 
ealily done by caſe 1, Mercator, after you have 
ſound what latitude and longitude your ſhip is in. 

Note, if the diff. longitude be found for every 
particular courſe, it will be ſomething more exact 
than finding it all at once, after 24 hours run; 
eſpecially, if the ſhip change her latitude much. 
But then this creates a great deal more trouble. 


Note 
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(FI. 1.) to repreſent the true meridian; and rec. 


tical meridian. - 


tion before was erroneous, by having the error of 


variation, you may find the correction in Jatituce | 


CORRECTING 
Note alfo, the ſeveral courſes are eaſily eorredei 
by laying a thread over the figure of the compaf 


koning your points from that, inſtead of the mapne 


| | 
PROP. XXVI. | 
To correct a Reckoning, 


1. Always when opportunity offers take the 
meridian altitude of the ſun or a ſtar. And from 
thence by Prob. IX. Part. I. find the latitude, 
And this obſerved latitude is always to be depended 
on for true, if it. be carefully taken. Then if the 
obſerved latitude agree with your latitude by com- 
putation, your reckoning requires no correction. 


2. If the computed and obſerved latitudes diſa- 
gree ; examine whether you have made any miſtake 
in allowing for variation or lee-way,” or in com- 
puting your work; if not, ſee if you have rightly 
allowed for currents, according to the former di- 
rections: For you ought to be very cautious about 
currents, tides, and the ſetting of the ſea; for if 
a ſtrong wind has ſtood a good while one way; af 
ſure yourſelf a current ſets more or leſs that way; . 
therefore theſe things ought never to be neglected, 


3. At any time when 3 opportunity get 
the variation by Prob. XVI. Part I. by the fun's 
amplitude or otherwiſe ; and for the future, allow 
for variation as you find it now. And if the varia- 


and departure thus. Judge as near as you can hew 
long the variation has been wrong accounted; | 
probably it has altered gradually ever ſince the lil 

obſervation 
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obſervation of the amplitude, &c. and therefore 
you may ſafely take half the time fince that was; 
then find the diff. latitude and departure for that 
time, and ſay, | 5 


As Radius: | 
To fine of the error of variation : : 
So departure: : | 
To correction in latitude: : 

And ſo diff. latitude : _ 
To correction in departure. 


— 


Then lay a thread over the compaſs to repreſent 
the true meridian, and to ſhow the error of varia- 
tion; then if the ſhip is further from this thread, 
than it was before (from the ſuppoſed meridian), 
the correction of departure is to be added to the de- 


is to be added to the diff. latitude. And they are 
always contrary; that is, if one be added, the 
other is ſubtracted. ; | 

This work muſt always be done when an error 
is diſcovered in the variation, j 


F 4. If you have good reaſon to judge that a cyr- 
rent is the cauſe of your error, which is very often 
the caſe, and you know the direction and courſe of 
it, but not its quantity; you may correct the de- 
parture, by ſaying, 


As Radius: „ 

To correction in latitude:: 
So Tan. currents courſe: 

To correction in departure. 


Which is to be reckoned the ſame way (eaſt or 
| weſt) as the current's 8 z then by this, the 


parture; but if nearer, the correction of latitude 


departure 
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departure will be corrected to agree with the ob. 
ſerved latitule. 5 e 


5. When none of theſe things appear to be the 
cauſe of your error, and the latitudes cannot be 


made to agree: Then the error muſt be either in 


— ts < a 
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the courſe or diſtance run, and one of them muſt 
be corrected, or rather the departure muſt be cor- 
rected upon ſuppoſition of one of them being falſe. 
Therefore obſerve whether the ſhip has out- run the 
reckoning, or the reckoning has out- run the ſhip: 
For the reckoning muſt always be brought to the 


| ſhip. Alſo conſider your courſe from the time of 


your laſt obſervation, whether it has laid nearer 
the meridian or the eaſt and weſt z that is, whe- 
ther the difference of latitude, or the departure be 

greater. Then, C | 


6. If the diff. latitude be greater than the de- 
parture, then it is probable the error is in the diſ- 
tance ſailed. Therefore take the difference of la- 


titude and the departure, from the time of the laſt 


obſervation, and ſay, 


* 


As diff. latitude: 

To departure: : 

So error in latitude : 

To correction in departure. 


Which is to be added to the departure when the 
ſhip is foremoſt ; and ſubtracted when the reckoh- 


ing is foremoſt, | x N 
For in this caſe, the correction of the diff. of 


latitude and departure are of like kind; that is, 


if one be added, the other is added; and if ons is 


ſubtracted, the other g ſubtracted. 


7. But 


Par ll. A RECKONIN G. 


7. But if your courſe be nearer the eaſt and weſt ©* 


than the north and ſouth; or the departure greater 
than the diff. of datitude, (reokeoned from the time 
of the laſt obſervation ;) then the error is moſt 
likely to be in the courſe. Then ſay, 
As departure: as pv4Þ 

To diff. latitude : : 

So error in latitude : 

To correction in departure. F 01 
Which is to be added to the departure, if the reck- 
oning is before the ſhip ; or ſubtracted when the 
ſhip is foremoſt. For in this caſe, the correction 
in Jatitude and departure are always contrary ; 
when one adds, the other ſubtracts. 5 

But here if you fail near eaſt or weſt, you may 
ſave the labour of this correction, it is ſo ſmall. 


8. If you ſail near 4 points from the meridian, 
that is, when the diff. latitude and departure are 
nearly equal; if you ſuſpect either courſe or diſtance, 
correct where you think the error lies. But if yon 
be doubtful, whether of them is the cauſe of it; 
correct only the latitude, leaving the departure as 
It Was. | | 

For if they both be faulty, their corrections will 
be contrary ; that is, one adds when the other ſub- 
tracts; and ſo deſtroy one another's effects. 


9. For correcting the longitude, having got the 
correction in departure: Take the meridional dif- 


ference between the computed and obſerved lati- 


tude; then ſay, 
As error in latitude: 

T0 correction in departure : : 
So merid. diff. latitude : 
To correction in longitude. 
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Jy upon the judgment of the artiſt, but tho' not 


CORRECTING. nr 
Which s to lie the ſame way (eaſt or weſt) as the Th 
corxection of departure does. WM" b 
OG EM: , | | | Ii S434 88 | {1 
10. The error in the diſtance - may ariſe from i in 
the log, or the inaccurate meaſuring the way of the near) 
ſhip by it; for generally ſpeaking the ſhip's way "© ©f 
is greater than that given by the log; eſpecially if caſe t 
a great ſea ſets after her. In this caſe, tis uſual "** 
to allow one mile in ten, or leſs when the ſea is leſs.# they 
And the contrary will happen if a ſea be againſh bf 
the ſhip : For then the ſhip's way may be leſs than e 
the diſtance meaſured by the log. The time and de 
ſetting of the tides muſt alſo be carefully conſidered. perh: 


All or moſt of theſe things about correcting the 
departure, are only ſuppoſitions, and depend moſt- 


infallible, are the only means afforded for making 
theſe corrections. : g | 


11. When ſeveral ſhips ſail upon the ſame voy- | 
age, the coincidence or concurrence of their reckon- 


ings will confirm them; and their diſagreement } 1 
may help to correct them all. And if you can get Gon 
an account from any ſhips you meet, what longi- 11 
tude and latitude they ſuppoſe they are in, you may Wl *'* 
compare that with your own account. Which Wl *" 
perhaps may give you ſome light how to correct it. 8 
SCHDOL, | 

Tf the much defired method of finding the longi- qui 
tude by ſome obſervation or other, could ever be che 
found out (which I doubt never will); then there of 
would be no need of this propoſition, For as by lo 
an obfervation of the fun or a ſtar the latitude is rio 
known. So by ſome like obſervation would the be 
longitude be known. But this has hitherto proved 2 


— — . 


a taſk inſuperable, 
EF | The 
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The corrections here given ſuppoſe that there is 


not an error in both courſe and diſtance. And yet 
tis equally probable there may be in both as well 
x in one. Now if it happens that one of them 
early balances the other, as to latitude ; then 
ye cannot be ſenſible of any error; and yet in this 


caſe there muſt be an error in the longitude z tho 
there is no poſhble way to diſcover it, Again, if 
they both tend one way, or make a conſiderable 
iff, in the latitude, yet they may make little in 
me longitude : And yet we are obliged to correct 
the longitude in proportion to the Jatitude, tho” 
pehaps it needed none. But here I ought to ob- 
ſerve, that there are many ' perſons who correct 
neither the departure nor the longitude, on account 
of the uncertainties that attend them ; but retain 
them as computed, and correct only the latitude. 


PROP. XXVII. 


To keep a Fournal or Sea Reckoning, 
The keeping a journal, is a punctual writing 
down in a book called the Journal Book; the 


courſes, diſtances, diff. latitude, and departure the- 


ſhip makes every day; and what latitude and lon- 


zitude ſhe is in; and alſo the weather, and all 
remarks; and muſt contain every day's reckoning 


3 found by Prop. XXV. 8 


1. This book muſt be a quarto of two or three 
qure of paper or more, according to the length of 
the voyage. Each page muſt be ruled into columns, 
of a ſufficient depth, the ſame as you have on the 
log-board, in Prop. XXVI. and one towards the 
iight hand, in which the corrected courſes are to 
be put. The firſt column is for hours numbered 
% 4, b, &c, for common voyages; and 1, 2, 3, 
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TOKEEP A JOURNAL. +5: 
&c. for Eaſt India voyages, which therefore muſt 
be made deeper. I he ſecond column is for the 
courſes, The third for the knots or diſtances run 
in an hour, The fourth winds. The 5th muſt 
be large, it contains remarks, ſuch as the tranſac- 


tions of that day, as winds, weather, currents, 


ſetting of the ſea, handing: of ſails,” meeting or 
parting with ſhips, death of men, variation of the 
compaſs, and all other aceidents and occurrences 
whatever; particularly the ſun's altitude, declina- 
tion, lat. by obſervation, true and magnetical am- 
plitude and variation, To theſe you muſt add z 
ſixth column for the courſes corrected. . 125 

The title of the journal muſt declare the lati- 
tude and longitude of the place ſailed from, and 
alſo the latitude and longitude of the place failed to, 
or of the firſt place you come at, if you ſail to ſe- 
veral. And the courſe and diſtance from one to 
the other; to be found by gaſe 1, Mercator; and 
caſe 2, plain ſailing. 8 


2. Below theſe you muſt have other columns 
ruled, in form of a traverſe, as in Propoſition 
XXIV. into this you muſt put the corrected 
courſes, points, diſtances, northing, ſouthing, 
eaſting, and weſting, as found by Prop. XXV. I 
would put this into the journal, becauſe, when 
any miſtake happens, it may eaſily be examined 
and corrected. And it takes but little room, for 
out at ſea in long voyages, the winds are not ſo 
variable as near land, and a ſhip has no occaſion to 
alter her courſe ſo often. But if any one chuſes 
rather to leave it out, he muſt be very correct in 
finding the diff. latitude and departure. 


3. Near the bottom you muſt make other ſhort 
columns; in theſe are to be put the northing, 
| | x fouthing, 
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ſouthing, cabings and weſting; the latitude and 
lopgitu Cs firſt * account, and then corrected; | 
all which may be ſeen in the following pages. 
Your book. muſt be made and ruled before you go. 
to ſea, and then it will be ready for uſe; which 
being done, every page will contain a day's reck- 
Oning. 3 | . 

But inſtead of putting the remarks into a co- 
lumn on the left hand fide, you may allow the 
whole page on the right hand for. them, if you 
pleaſe ; and then you will have but one day's work. 
in a leaf, Or you may contrive any other me- 
cod of keeping a journal, provided it be commo- 
dious and ſhort ; and. io that you can but under- 
ſtand it elearly yourſelf ; for different men wilt 
have different methods, But the ſhorteſt method 
is the beſt, provided it be equally true and plain. 


4. When you go out to ſea, you muſt firſt f:nl 
the courſe to be ſteered: by the compaſs : This is 
ealily done, having the true courſe and variation 
given, Lay a thread over the compals to repic- 
ſent the true meridian, and from this. reckon as 
many points as your true courſe is; where that 
falls, is the courſe by the compals. 

At parting With the ſight of your port (or the 
place you take your departure from); take its 

bearing, and then the oppoſite point is the courte 
you have ſailed ; and the diſtance from it, you 
mult either meaſure with the log, or take by eſti- 
ma ion; with theſe you muſt begin your firſt day's 
work, Many people take their departure from the 
laſt known land they can ſee. a 

Then you muſt at the end of every two hours, 
write over againſt it, upon the log- board, the 
courſe ſteered, and the diſtance run, for that two 
hours, with other remarks; and this work muſt 
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TO KEEP A JOURNAL, 
be continued till the day is out; and likewiſe eyery 
day from moon to moon. 5 . 
Every day at noon write into the journal book 
the ſame you find written on the log- board. And 


then you muſt work up your day's reckoning ac- 


cording to the directions of Prop. XXV. which 
ou muſt write into the columns below; if you 
chuſe to inſert them in the book. 


5. Having thus got the diff. latitude and de- 


parture, and lat. and long. put them into their re- 


ſpective columns at the bottom of the page, againſt 
the title (by account). Take care to get an obſerva- 
tion of the ſun or a ſtar as often as you can, and 


from thence find the latitude by Prob. IX. Part I. 


And from this, correct the place of the ſhip by 
Prop. XXVI. And put theſe corrected diff. lat, 
departure, latitude and longitude, into the columns 


at bottom againſt the title (corrected). Alſo as oft 
as you can, take an obſervation to obtain the va- 


riation, by Prop. XVI. Part I. After this man- 


ner you are to proceed every day from noon to 
And you muſt 
be ſure to look out for land ſome days before you 


noon, till the voyage be finiſhed. 


expect, by your reckoning, to be at it. 

The following is an Example of three days 
run, where the lat. long. and departure is reck- 
oned from the Lizard. | 


Example. 


In the following form of a Journal. In the 
firſt day Ap. 20, where you have a point varia- 
tion, all the courſes, when corrected, will differ 
a point; and beſides, where you have 14 point 
leeway, a N. W. by N. 2 W. courſe becomes 4 
N. W. by N. and 1 point lee-way reduces an 
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E. S. E. courſe to an E. Alſo as there is a cur- 
rent ſetting W. N. W. this is conſidered as a 
W. by N. courſe, after allowing for variation; 
all which ſee in the fig. or table below it; from 
whence you get the diff. lat. 70, departure 36; 
and therefore the lat. 48 45, and longitude 12 01, 
found by Prop, XXV. All theſe you have by 
account, as placed at the foot of the page; but 
none corrected for want of on obſervation. 

In the ſecond day, April 21, we get the ſun's 
amplitude at ſetting ; and the next day his meri- 
dian altitude. And finiſhing that day's reckoning” 
by Prop. XXV. we get the latitude 47 31, lon- 
gitude 8 58, as below by account, But from the 
ſun's declination 12 17, we get (by Prob. IX. 
Part I.) the latitude 47 54: So that we are ſhort 
of our reckoning 23 miles ſouth. Now, at the 
time of taking the amplitude, reckoning the lat. 
about 48 : 40, and declination 12 : 2, we get the 
ſun's true amplitude 18 24 (by Prob. 4.), and 
from this (by Prob. 16.) we find the variation, 
which is 7 : 16, So now I ſee we have allowed 
too much variarion, and therefore the fault muſt 
be ſuppoſed in the courſe. Proceeding then by 
Prop, XXVI. Art. 7. I find the correction in 
departure 21, and in Jongitude 30; whence we 
get the latitude and longitude corrected; the lati- 
tude 47 54, and langitude 8 28. And the like 
for the third day, or any other day's reckoning. 
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Courſes 
Remarks. : corrected 


— 


Variation 1 point W. 


Fair briſk gale 
[Loſt ſight of the Lizard at 
Paſt by the (Phoenix) to t 


7: bearing NbE: E. 
hs | 
Weſtward. 


4 


S.S.W. | 
8. b. E. 
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1 point lee- way 


A Current ſetting W. N. W. for 3 hours, at 
2 miles an hour. | 
(L point le- way. 


. TERRY 
lth. Mit. — — 


. 


N . OA — N 5 * * o 
N — — os As im ao - . nr — — 
n 1 r aan wr nn * — Slang SIS IN, CN in oO TL FAKE bs ati ates. he Lbs We FEY Va 
. FROM * n 1 s 1 1 ; 2 — 1 14 4 I «_— ** - OY 
222 © * - 0 8 n - 7 - 9 = = — 
— — Sow = . . \ - * ' 
8 N 2 Et. > . 3 = , 
you — - 4 = 4 4 3 S —— * — — * ad T — -— * 
Pa _— my g 3 . 1 n * 2. Wn, my * = = \ 
* * „. 2 2 > ug MEA * — *S4 FRE N N 
Medi 2 = — . * - n . Crag 2 Sons © 4 l es 
een 


"April 21, 


Serdar wel Ter- 


225 r 1 _ 
n 2 
— 
A — Ss N 
r 


By account 


— —ñ 


70.0 


| 


| 26.048 45 


8 


e 
8 = 


To — "x 1 
3 7 


LIES 
I. oy 
WP" 4 


| Corrected. 


Y — 
| — 
5 E 
—_ ——_ 


evan, 
2 we 
n . 
— M1 F 


134 A JOURNAL, 


Tueſday, April 21. | 
"Hours. | Courſes. Knots. Winds. 
nw 

— — — — [| 


W. b. S. 3.0 | E.b.S. 
Bf 4 — 3.0 N. E. b. E. 
8 


Y 8 Gel | m— 
| a 10 ; 6.0 | — 

12 [W. S. W. 7.3 N. E. | 

30 3 — 

ns 725 N. b. N. 

ö 6 0 IO. o N — 
8 — 8.3 — 
10 — 16.3 N. b. E. 

12 8. W. b. WI 4.9 * — 


| ourſes. [Poi. Diſtance, Nor.jSouth. [Fatt Wet. 
IW. s. w. 6 20.6 || —| 7.8 [| —| 191 
ISW. b. W. 5 46.2 — | 25.7 || — | 385 
S. W [| 4 49 | —{ 34 || —|. 34 
[ Ewe : 2 36.9 | | 61.0 
| : doubled |] . 73.8 1122. 
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. a | | Courles.| 

Remarks. * | ]correQed 

2 — — — —— ion - 
W. 8. W. 


* — 


I Point variation . 
Sun's amplit. obſ. 5 40. | — 
Saw a ſail to the N. N. E ſtanding 8. E. — 


Snow and rain. — JS. W. b. W 


—— T (d2TV— NCBI 


Top fails reev'd - 


} Hard gale — 
Rain ; | — 
Clear again | — 
| Sun's mer. alt. 54 23 obſerv'd. DS S.W. | 


J n r * | FIT TT 
| April has f North. South, — An Lat. Long. 


By account || | 73.8 


122.0 47:31] 8 58 
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Variation 9d. W. 1 
No wind, fair weather. A ſmooth ſea. 
Lee-way 1 point, all this Courſe 


5 — —— — 
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Lee - way 1 J point, all this Courſe 
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Alphabetical TABLE of Sea Terms, 


A 
43 AFT or Aft, Backwards, behind, to- 
+ wards the ſtern. | Fog: 
Aboard. In the 1 
Aloft. On high 


Alcof. At a 3 ; falling from the wind. 
Amain. All at once, 


Avaſt, Stop, hold. 


B 


to Bale. To empty water with buckets. 
Beacons. Fires or lights on the ſea coaſt, to pre- 
vent ſhip-wreck, invaſion, &c. os 
to Bear in. To lail towards. 
to Bear off. To keep off; to thruſt off. 
to Bear up. To keep more into the wind. 
Becalmed, Wanting wind. 
to Belay. To faſten a running rope after it is haled; 
which is done by folding it ſeveral times about 
ſome timber head, &c. 
to Bend. To bind; to faſten. 


Berth. A convenient place, and diſtance to 
moor in, 


Bight. Any part of a rope as it is coiled up. 
on Board. In the ſhip. 


Bulged. Staved; 3 in, 
Bunt. The bag of a ſail. 


By a Wind. Near the wind ; or as near in 
it as pollble, 


C 


Captain. The commander of a ſhip, having a 
commiſſion. 
Cloſe 
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Cliſe. Near to. 
to Cond. To direct the man at the helm how to 
meer." 
Crank, Apt to lie aſd or turn over. 
to Cun, To dire the ſteering. 


\ 


D 
Dead 8 The ſhip's. reckoning by the. 
Journal. 
Dead Ropes. Thoſe which run not in blocks. 
Dead Water. The eddy at the ſtern of the ſhip. 
to Drive, To fall away wich the wind or tide. 


E 


to Eaſe To flacken. 
End for end. When a rope is all run out.. 
Zow. All pull together. 


F J 
Fact or Fake. One circle of a rope coiled up. 
the Fall. That part of a rope which is pulled at. 
to Fall off. To go further from the wind, 
to Fend. To defend; to thruſt off. 
to let Fly. To let go. | 
7 and aft. Along the fhip, from head to 
ern. 
Foul. When a rope is fo intangled, that it can- 
not run. 
Foundered. Sunk, by taking in water. 
Fraight or Freight. The Burthen of Goods a 
ſhip carries. 


to Furl. To bind up cloſe. 


G 


t0 Gripe, To run too much into the wind. | 1 it 
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A TABLE of SEA TERMS. 
to Gull. To Gall, to eat or wear. 
Handſpike. A wooden leaver, to heave with. 

to Hale. To pull at a rope. 


to Hail. To call at ; as Ho, the Hhip. 


Head ſea. A great ſea meetin the ſhip a-head, 


to Heel. To lie or lean to one ſide. 


to Hitch. To catch a thing with a rope or hook, 
to Hoiſt. To hale up. 
Hume. Comes toward you. | : 
* 
Tronſicł. When the nails and bolts are eaten 
away with ruſt. | 


K 


A Kenh. A ſmall turn or ſnarle, on a rope, 


L 
Larboard. The left ſide of the ſhip, as a man 


looks forward. 
Large wind. When a ſhip goes almoſt before the 
wind, or when the wind comes on the quars 


ters; that is, makes half a right angle or more 
with her way. 


to Laſb. To bind any thing to the ſhip ſides, &c. 


Laſting wind. A large wind. 


to lay the Land. To get without ſight of land. 


Lee. Fromwards the wind. 
Lee ſhore. The ſhore on which the wind blows. 
Leeward. From the wind; or the place towards 
Which the winds blows. 


Loof 
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Loc, up. Keep near the en 

to Loom. To appear. of 

Luff. Loof. © 


* 
” 
” " 
” . 
* * 


to Moor. To lie at anchor, by help of two anchors, 


Ee. 


N 
Neaped. A ſhip is neaped, when the tides are fo 
ſmall as not to carry her out. 
Near the Wind. This is when a ſhip fails w oi 
her head almoſt againſt the wind, or as 
as ſhe can come. This is alſo called, by a 
wind, or upon a wind, 
No near. Come no nearer the wind, but keep 
more to o leeward. 


O 


Mg. The part of the ſea at a good diſtanee 


from the land. 
to Overhale. to hale back. 
Over ſet. Turned over. 


P 
a Peeh. Right under; acroſs. 
to Pitch. To fail with the ſhip's head in * out of 


the ſea, ſo as to endanger the maſts; z to toſs 
forward and backward. 


Port. The left or larboard fide. A haven, 
to Purchaſe, To gain, or bring in. f 


2 


Duarters, The back parts of the * n 
to the ſteerage. 


1 —— —— 


Pa 2 
Rug 
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Quarter Patch. When an a en of the 


company watches. 

Quarter Winds. Are thoſe which. come upon the 
quarters, or make about half a right angle 
with the keel. 


to Quoil. To lay the fakes of a rope round d about, 
upon one another. | 


R 


a Reach, The diftance between two caratins of 
a river, 
to Reeve, To put through. 
to Ride. To be kept in one place by an anchor, 
odr anchors. 
Right the Helm. Put it ſtreight ;' or to neither 
ide. 
Riſe the Tack. Slacken it. 
a Road. A place where a ſhip may ride at anchor 
near the land. 


RT ona 


to Seaze. To make faſt ; to bind together. 
Seeling. Rocking from one fide to the other. 
to Send. To fall with the head or ſtern into the 
trough of the ſea. 
Sbeering. When a ſhip goes not ſteady, but m 
and out. 
Slatch. The part of a rope chat bags or hangs 
looſe. 
a Spell. Any one's turn to . ö 
to Splice. To make the ends of ropes faſt together, 
by working the ſtrands into one another. 
Spooning. Putting a ſhip right before the wind 
and ſea, without any fail, in a ſtorm. - 
to Spring. To crack, 
| Standing 
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Standing ropes. Such as run not in blocks. 
Starboard. The right ſide of the N when you 
look forward, 


Steady. Keep the bein at reſt. 
to Stoꝛw. To put goods into a ſhip 1 in proper order. 


Strap. The rope ſpliced about a block, common- 
ly with an eye. 


to Strike, To let fall the fails; to beat on the 
ground. 


T 


to Tact about. To bring a ſhip about, ſo that her 
| head may lie as much to the right hand of the 
wind, as it did before to the left: and the 
contrary. 
under a Tack. When ſhe ae ale by a wind, or 
near the wind. 
Tacks aboard. When the ſtarboard tack is aboard, 
the ſtarboard fide of the fail is haled forward by 
the Tack; and the larboard ſide, backwards by 
the Sheet : And then the wind comes on the 
ſtarboard ſide of the ſhip : And ſhe makes her 
way to the left hand of the point the wind 
blows from, or to the right of the direct way 
of the wind. And on the contrary, when the 
larboard tack is aboard, the wind comes on 
the larboard ſide. 1 
Taunt Maſi. A high maſt in ene for the 
ſhip. 
age Tight, ſtiff, faſt. 
Thus, Thus. When the ſhip i is right ſteer d. 
Tide and half Tide. A tide three hours N or 


later. 
Tight. Water proof. 
to Tow. To drag after the ſhip. 
Trim. The poſture or polition ſhe ſails beſt i in. 
Trougb 


- & 
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| Trough of the Sea. The hollow between two 


Waves. , 3 a - | 
Try. ron; go under the main ſail, or mizen ſail, 
Only. Fre 


EN 
to Veer ont. To let a rope run out. 
Fieering. Sailing large. | 


* - 
1 ” » = 
* 


Wake, The ſmooth, white, frothy water, 2. 
ſtern of the ſhip ; running out to a good diſ- 
tance. This ſhows the way the ſhip has ſail'd, 

Walt. Wanting ballaſt. 
to Warp. To hale a ſhip to any place with a haw- 
ſer, when the wind is wanting. 

Watch. Half the ſhip's company, which keeps 
watch for four hours at ſea. 

to Weather. To get to windward. 

Weather Bow, Weather Side, &c, That next 
the weather or wind. 

Weather Shore, That from whence the wind 
comes. . | 

Wending. Turning about, when lying at anchor, 

to Vind. To bring the ſhip's head about. | 

Windward, That part from whence the wind 
comes ; and oppoſite to the leeward. | 


A Windward-Tide. That which goes with the 


wind. | | 


a Wreck. A ſhip caſt up, that periſh'd at ſea, 
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y 


Yare, Nimble, ready, quick. 
to Yaw. To go in and out, or to the right and 
left, with the head, : 


ſail, 
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An Alphabeitcal Table of the moſt rentarkable Seaporis, 
Capes, Iſlands, Straits, Gulfs, Bays, Harbows, 
Rocks, River-17onths, in the World; with the La- 
titude and Longitude, counted from the Meridian 
the weſtermoſ? of the Canary Iſlands. 


Note, I. Hands for Iſle; B. for Bay. 


A. 
SACCUCD'LE — 
Abdeleur TI. —— 

Aberdeen — — 
Ab —— 3 
Abrollo J. — — 
Admiralty I. — — — 
Agalega I. — 
Alboran I. — — 
Alcerney I, — ñ — 
Alexandria — — 
Alpiers — me 
Alicant —— — 
Alligramfa 1. — 
Am boiva — — 
Ameland I. 8 
Amſteldam J. — 
Amſterdam — 
Arain J. — 
Ancona — — 
Andaman I. — 
Andreo I. — 
Androſs ]. — Ao 
Anegada I, — 
Angola — ——kꝛ 


7 


Latitude Long 
„ 
26 30 NOO; 
ii 

1-7 24 N 163 
50 40 NJ 39 2 
21 20 Nj3og 3c 
75 5 N 70 4 
[9 379173, 
30 10N 15 40 
49 16 N 16-15 
zi 7N 49 0 
20 40 NI 21 15 
38 35 Nþ 17 $0 
28 . 55 Ny 5-3 

3 50 3149 20 
53 30 NI 26 5c 
38 20892 34 
ca. 21 Nj. 24.4 
19 42Nirt4 45 
43 31N| 32 50 
13 - © Nj109 3 
12 12 Nizg97 $5? 
24 40 Nü299 l 
18 4% N5z15 2 
8 518346 
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$$ (Eatitude. Long. | 
: D. MD. M. Ml 
enports Anguilla : — 118 13 N 315 15 | ; 
1 Annabona I. — 1 42825 5 * 
1 7 j Anout 1. — 5 56 44 N 29 8 i | Fin 
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aan  Amicoſti Il —— — hr „„ J 
Antilles If, 8 is N56 : 5, 14 
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Antiochia — 35 54 NT 5ë 30 t i 
jay. ——= ©_ 1 
Aquapulco —— 177 oN!2-3 42 | ] 
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&- 3 ch 1 . 54 55 NI 8 2d. (Wh ii 
16 3 3 7 EEE 4 118 128 304 ol 1 1 
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8 0 Aſinora J. | „ 11 oN 27 = 110 
3 20 Aſſaſins B. 3 e ol ry 0 1 
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A, TABLE OF 
' -  [Latitude. 
D. M. 
Barbuda TI. —— 17 43 N 
Barcelona — 41 30 N. 
Bargazar point —— 66 30 N 
Batley I. —— 52 46N 
Baſs J. — — 48 © 
Baſſos de Chagos I. —_— „„ 
Batavia I. — 6 2908 
Bay onne — 43 30 N 
Beachy — 50 48 N 
Beerenberg l. — „„ 
Bell I. (America) — . 
Bell 1. (France) — 47 20 N. 
Bell Sound — . 
Bellfaſt — — 154 306 N 
Bencola I, — — 3 5081 
Bengal — | 22 07 Ni. 
Bergen — 60 50 N 
Berlin —— — 52 32 N 
Bermudas I. — — 32 30 N 
Berwick — — 55 50 N 
Bieque I. —— 118: SN 
Bilboa _ 143 30 N 
Biſcay B „ oN 
Black point S. End — 78 ON 
Block I. — 414 N 
Bologne — — _. 50 45 N 
Bona — — — 37 . ©} 
Eonair I. — 12 22 N. 
Bonaventuro B. 3 2ꝛ8 N 
3onaviiia I. —— 16 5 N 
Borgo —— — - j60 40 
Borneo J. — 5 | Bo 3 
Bornholm — — 5 1122+ 1 
Bofton (New England) 42 25N[|z08 20 
Bourdeaux — 144 5 NI 17 46 
Brava I. 2 „ 
Breda — 51 30 NT 23 15 
Bremen — ä 
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Latitude. Long. 
. = DP. NM. 
1255 1 35 
Breſaw 5 18 27 N * 25 h 
Breſt 5 — [1 56N} 22 29 7 4 
Brill e Jer 32 NI 15 35 8 J 
Briſtol „ 53 oN. 1 14 
Bridiſh II. 57 55 NI 16 50 ns il 
| Buchanels e 4. "44 8 319 40 if 4 | 
Buenos Alres EY oN\326 32 J 
) B. —— — 47 4 i 
| Bull's 9 39N| 8 40 (| 
Burlings 2 30 oN 67 15 | | | 
Buſſera 5 55 66 oNi[z55 o© 1 
Button's B. ; p cN;21ir 20 ] 1 
Button's II. mg - 1p 1 
4 : : 
3 o 408 29 45 11 
Cabos I, as 36 31N| 11 50 T8 
Cadiz 1 30 NI 49 30 1 
Cairo : EE 50 57 N 19 40 1 | 
Calats „„ - nw Ne ct 33N "18 £9 11 
Dl. 11 1 N93 4 11 
Calecut —_— Eo 6 45 N 34 45; s 1. 
Calmer — 25 AY 175 1 
9 oN 2zg7 10 1 
Camanes If, — 3 25N| 13 42 1 
Camarica B. e : 5 43 N. 53 24 | 1 1 
Camoſe . | 19 20N 233 1 Kt . 
8 x" al 27 56 N| 2 0 9 1 
anary ee 5 = 
Cancroſs bank N. point — 20 a 16 - 1 
Cane 8 23 20 N31 30 119 
: Cantam — we 13 oN/4;5s © - iy 
T1, Cape Verd. If, 8 N27 yak ©; Sh 
20 Cape Avalilla — 3 1 
a — Bajador — 98 26 12 0 Wil | 
] | 3 oN 46 0 HE 
þ »— Parbador . 39 N 46 5 . 
20 —— Barbernola — IN po 21 N } 
40 — PBarcan As Mag 78 "2X 62 0 | f F 
* — Baiſvs 4 8 08 305⁵ i : 1 
15 — Blanco (America) — A Cave | = 
3 | H 3 7 7 
flaw | Is | 
1 
1 
| 3 
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{Latitude. 1 Long. 
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'S 


Cape Blanco (Africa) 


(FE) 

_T) 

wy a 
O + 
2228 


— Mt 
—— Bona — — my 7-4 N 
Bonaviſa — (649 zoN 
— Breton — — 46 20 N 
Candinoſe — — wg 27 N 
— Cann. 32 36 N 
— Catacho 21 12 N 
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— Charles 
—— Churchil 


. — — 
5 
— Charles — 62 
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— Cipige — gt as 

— Siber —— 51 10 N 

f — Cod — 42 10 N 

if — Colona — 27 26 NN 

Ti i. Comerine — 7” cc 

„ Coquibaca ——— ji2 30 

1 | j - Corientes (Africa) —_ |23 52 89 
2.8%; 


Corſe 
—— De Gat 


- —— Corientes (America) 19 0oN 
De Geer — ö 30 20 N 


de Hogue 
— Del Ajuza 


2 — uv. *7+ — — 
— hyp — * * 
. 
* n 228 4 mm 
© g q — 5 
"PER 8 — — 
* — ns, bp Fr: 
ay —ͤ— . — 
: 1 0 —uk òPu ——— — " 
1 
* * — 9 —_ 2 > ak 


| 6 388 
| >| —— Del Gado lo © 
| — De St. Andrews mn 33 509 


— Ie tres forcas — 35 34N 
—— Deſolation — 62 ON 
—— Elizabeth — 62 2N 
— Fair — — 24 oN 


rs — — 
—— — — — . — - 


— Falſo — | 9 09 
Hs: —— Farewell! — 59 30 N 
"1 Ba — Finiſter —— 43 6N 
20 Florida — 24 46 N 
17 ——- Formoſa — 4 oo N. 
1 —]Frio — 3 
1 ——- Gallo de Zelone 6 7N 
Wt! ! — Glado — E5 50 N 
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— Martin — — 
— Matapan 
——  Matricaria 


— rœ—— oY. 


r —_ Ma | —— — 
— Mferato —— 
—- Monte —ꝛ 
Monte Sancto —— 
— Muca — 
— Naſſa u — 
— Negrais — pet 
— Negro — 
8 Non —äͤö ũ — — 
— Olerado — 
— Orange ——— 
— Ortegal — 
—— Palmaris — 
— Palmo —— — 
— Pa ſſero — — 
— Paul ONS Gai 
— Pinas wn _ 
— Rice RE 
— Roque So doi 
3 Roiulpat ads 
— Ray „ 
14 


Cape of Good Hope — 
— Guardufoy — — 
— Hatteras 3 
Henrietta Maria ne 
— Henry 

—— Hinlopen w_ 

— Hogue . 
— Honduras — 
—  Horg OY 
— jones — 
— Lagulias — _ 
— [,opas — 
— Malacca — 
— Martello —'8i— 


Latitude. Long. 
D. 
34 05 8 35 0D 
is 50 Nj 68 40 
35 10 Nijz03 45 
155 © N24 8 
37 © Nij303 40 
30 4 N30 45} 
{19 49 N16 44 
16 25 Nizgo 20 
157 58 84298 15 
i55 3 Nj299 55} 
35 35S] 30 58 
| 1, 05 $| 28 of 
20 25 Nii21 30 
133 N 43 55 
| 38 45 NI 18 38 
36 35 N| 40 30 
115 23 NI 70 20 
39 15 Nij304 3: 
32 43 N 34 33 
| 5 2 N 5 40 
4% 5N 44 47 
23 50 Nj 70 20 
8 og N.320 15 
26 23 Nilt 15 
116 3-2 31 40 
t 23 52 N 6 401 
23 41 N 2 20 
4 5 N326 45 
44 2 N 10 30 
20 45 N106 20 
& 8 N| i1 OO 
36 43 N 34 14] 
37 58 N17 48 
44 o Ni 12 10 
40 50 N 325 45 
5 8 T8 
22 27 N! 78 55 
48 oo Niz 20 00 
Cape 
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3 bo A * . 
28 * a —— 
C * v1 ne 5 84 
. * N 
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Latitude. 
, | D. M. 
Cape Roxo —— is: eN 
—— Ruſato _ — — 73 15 N 
—— Sable — 43 45 N 
Saint Angelo — 30 41 N 
-— St. Antonia — 21 co N 
—— df. Auguſtine — 8 25.8 
—— St. John (Candy) _ 35 20N 
— St. John. (America) — 60 ogN 
— St. Lucas — 23 15 
— St. Mary (Italy) , 39 OO N 
St. Mary (America) 94 30 N. 
— St. Sebaſtiaakk² 42 40 N 
— St. Thomas — 24 108 
— St. Vincent — 37 0. 
—— Sapienſa — 37 10 N 
— Sardini —— 35 235 N 
—— Spartavento — — 38 oN 
— 8Sparte!xükwyam 35 46 N 
— 8olomon — 35; 25 N 
— Southampton — — 61 57 N 
Tenes — 36 30 N. 
— Three points — — 4 13 N 
— Tidelles — 37 4N 
— Trefalgar — 36 10 N 
— Verd —— 14 43 N 
— Victory — [cz 15 
— Virgins — 9 oN 
— Virgin Mary — 52x 09 
— Walſingham — moons by: $38 
Caperwick — 59 20 N 
Capria I. — U 43 GN 
Caragoli — 19 30 N 
Caribbee IC. — „ 
Carlifle 54 45N 
Cartagena (Europe) — 37 30 N 
Carthagena (America) — 10 26 N. 
Carthage —— 3s 0 N 
Caſkets — 40 50 N 


A TABLE Or 


—— 


— Y 
* 


37 


LATITUDE" and LONGITUDE. 


Cat I. 
Cathneſs 
Cattaro 
Cayenna J. 
Celebes I. 


Ceylon I. 
Charles I. 
Charles Town 
Chefalonia I. 
Cherry I. 
Chiloa I. 
Chriſtiana 


Chriftia»ftadt 


Chuſan IC. 
Cima 


Civitavechia 
Cochin —— 


Cocos I. 

Coket I. 
Columba 
Comero I. 
Commora If. 
Conception B, 
Coningſperg 
Conſtantinople 


Conteſſa — 


Copenhagen 
Corfu J. 
Cork 


Corſica I, 


Corvo I, 
Coſmelodo I. 


| Cow and Calf 


Cromer 
Crooked I, 
Croſs I, 
Croſs point 
Caba 1. 


233, 00 


Latitude. Long. 


154 


A TALE OF- 
| Latitude, | Long, 
D. M. D. M. 
the Cubbs — 54 18 Naß 20 
Curaſo J. —— 12 40 NJ3og 55 
Cyprus I. — „ 
D 
Dabut b | 1s x2 Nj as ib 
Dago J. — 5e ON] 41 10 
Dantzick — 54 22 NI 36 30 
Dartmouth — co 27 N 1434 
Dearſound — 0 15 NI zo go 
Defar — —— 17 ON 71 45 
Delft — — {52 10 N] 22 30 
Deman — — 20 NI 91 40 
Dermemel — — 55 48 NI 39 46 
Derwinda — „ | 40 10 
Dewpoint — — us 50 Nido 15 
Diep 49 56 NI 19 04 
Dieuhead 1 — 120 42 NI 87 40 
Dieu . — „e 15 55 
Digo gratioſa J. — „ 
Digo Roys I. — 19 45 94 7945 
Domeneſs — 57 30 NI 42 10 
Dominico I. —— is 35 NI317 oo 
Dort — — 51 45 NI 23 © 
Dover —— 51 15 NI 19 20 
Downs _ — | 591 25 N 193 
Drakes B. — — 38 16 N248 20 
Drontem — 163 30 NI 28 40 
Dublin — „ aN 
PDumfriſe — 55 28 N 14 40 
Purdee — — 5 30 N 15 344 
Dankirk — is: o NI 22 30 
Dunnoſe _ 50 39 NI 16 47 
Durazzo _ — 41 40 NJ 38 30 
E 3 | 
Fdinburgh — 55 57 NI 15 24 
Ediſtone — — 50 12 N 111 
5; bin 


mr tri ty ri Fi ri 


7 0 


LATITUDE and LO 


' 1 Long | 
„ M. U M 
Elbin — — 54 20 N 39 10 
Elingberg — 55 ON 31 10 
Iſinor — — 56 10 N 30 42 
Emden — — 63 s N 26 10 
En chuycen | — 52 co NI 23 15 
Engano I, — — 5 408 9 3 
Epheſus _ — 37 4 NI 45 25 
| Eſcondite 85 — 18 20N279 10 
Exuma — — 123 25 N392 13 
F 1 
Fairforeland J. — ſec „ 
Fair I. — 3 _ 59 30 N 14 50 
Faro Sound — 58 3 NI 37 of 
Farrahead — 58 50 NI 13 5 
Fermo — — 43 10 Nis 30 
Fernando I, — 22 40 NI 23 30 
Fero If. —. — 6 N 12 42 
Ferro I, — 27 50 N o © 
Final — „11 N 27 
Fiſher's I. — _ 70 ONj 44 48 
Fiſher's Lf, — 41 20 N 30% 40 
þiambrough Head — 54 8 N. 18 10 
Flores I. (Azores) — 39 40 N 348 5 
Floris J. — "2 | 8 $058 142 
the Fly „ 53 18 N 
Fontarabia — BW ͤ 0 
Formentaria I. — 38 44 N 
Formoſa J. — — 123 46 N 
1 St. George — 13 
'ortaventuro I. — 2 N. 
Foulſound — by — N | 
Freejuls — * 26 N 
tretum Borough — 169 55N 
Fuceo I, — 14 42 N 
Furneſs EFI 
Fyal J. — 38 53 N 
H 5 


NGITU DE. vg 


SGamart If, — 


Gomera l. 


GBuatimala 


: G 
Gallopega I. — 


Galloway — — 


Gambaroon J. 
Gallitta I. —— — 
Gelder — — 
Genberman's Rocks — 
Genoa — — 
Gibraltar — — 
Gigeria — — 
Girona — 3 
Glaſco 
Goa 


Gorgona I. 
Gothland J. 
Gottenburgh 
Granado l. — 
Grand J. * | — 
Gratioſa | 
Greenwich Obf. 
Greys I, 
Grim's I. 
Grimſa I. 
Guina I. 
Guardalupa J. 


————1ö — 
Sn eo 
—— ü4̃— EA 
— — ä 
— —-—¼ — — 
— — A, 


WF PIO, on ar Ard, 


Guernſey I. # 
Gulf of Bothnia 
— Conte ſſa 
— Finland 

— — Gambava 
— — Lyons 
—— Mexico 
— — Perſian 
— — Salina 
— — Salonica 
— . Sidra 


A TA NDL T 


Latitude. Long. 
D. M. D. N. 
O O 288 0 
53 10 N 8 25 
65 481350 40 
127 30 N. 74 4 
37 40ON| 26 41 
52 ON 23 30 
06 23 N 357 20 
44 25 NI 26 50 
36 I1N I2 27 
37 NI 24 20 
141 45 NI 22 0 
55 33 I4 5 
ts 31 N 91 4 
28 o N (s] 44 
43 34N| 27 48 
58 ON 27 o 


＋ tp pt bt be be tp tt te tr 
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Latitude. | Long. | 
D. M. D. M. 
Gulph Taranta _ mores 39 30 N|"35 20 
— Venice — 144 o Naz of * 
H | | 
Hacluit's head Land — po Naa 
Halli ford — | 64 30 Nj343 27 
Hambrough — 53 41 NI 28 24 
Harbour 1. — 25 40 N30 35 
Harlem — m — 52 25 NI 22 30 
Hartland point — ct. 8 iq ot 
Hartlepool — 54 40 NI 17 16 
Harwich — 52 11 Nj 19 28 
Havana — Gn 22 50 N[z94 40 
Havre de Grace —ͤ ĩ be 
Heel — — 54 40 NI 37 18 
Hermanos I. — 3 28 8a 10 
Helies Sound — — 79 15 NI 30 15 
 Helighland — 54 28 NI 26 45 
Hiſpaniola I. — — 19 10 N{[307 20 
Hock ſew — — 26 30 N36 30 
Hoingan 
Holy Head 
Holy I. 
Hondy B. 
Hope I. 
Horn B. 
Horn Sound 
Hornſey I. 
Hudion's B. 
Hull 
Hyneago I. 
Jago I, 
0 Jamaica I. 
0 james Town 
0 Japan IC, 
0 Jaque jaque 


_ A TABLE o 

a Java J. : ESSE, 
Icepoint . 

1. 
Jeruſalem ES = 
Jerſey 1. TT 

IIlathera I. . 8 
Joanna I. = 
Joppa W * 
Juan Fernando I, = 

K 
Kalmer wy 
Kaſtof 3 5 
Kilduin = 
Kinſale 1 8 
Koningſberg | Ss 
Kureſſihii Fae | i 
L 

La Serena DE. 
La Valona 2 
La Vera Cruz — 
Ladrone If, = 
Lambaz 3 - 
Lampo 5 
Lancerotta I. ES > 
Landfort 3 2 
Landſaud PE 
Lang eneſs 

Luariiſa 5 755 
Larwick 
Lawenburot: | 
Lees Foreland 3 
Leghorn . 
ien 
Lem nos J. + 2 
Lepanto 7 IL 


Leſon I, —— 


F ' 
Latitude, Long, 
D. M. D. M. 
7 40 8119 30 
72 40 A 97 . 
66 o N 350 j 
432 10 N 54 © 
49 I6 N 15 0 
25 O Ni3o2z 8 
15 15 8 62 43 
132 46 N 54 10 
33 20 8 291 22 
| | 
55 40 N 34 50 
44 O N 51 0 
51 o NI 8 40 
141 40 N 57 50 
228 F 
40 56N 39 34 
19 15 N1277 45 
is oN[162 0 
53 24 Nl 10 40 
30 10 N. 38 35 
. 
58 40 N 36 30 
FO 6 N: 12 47 
66 56 NI 5 10 
39 30 N 22 0 
158 54 NI 27 30 
153 20 N 29 10 
78 50 N 41 35 
43 18 N 29 40 
. 
39 50 N 43 37 
38 20 N 40 5 
157 5 N} 28 50 


- F \kt "FI | 1 


LATITUDE and LONGITUDE. 
| | Latitude. 


Lewis J. 
Lilboa I. 


Lima —— 


Limmeric 
Limoſa I. 
Limpadoſa I. 
Liſbon 

Liſbon Rock 


Liverpool — 


Lizard 
Loefort I 
Lindon 
Londonderry 
Long I. 
Louisburgh 
Lubeck 
Luconio I, 
Lunde 

Lundy I. 


4«„ —. 


32 


— —— — — 


—— —— 


I 


Maccao 
Madagaſcar I. 
Madeira If, 
Maelſtroom 
Maeſterland 
Maerden 
Magadoxo 
Magellan Straits 
Mailla 
Majorca 


— — 


Mallacca — — 


Malaga 
Maldivia Iſ, 
Malique | 


Malta I, BODY 


Man ; — 
Mansfield I, 


— 
© 2 


0 2 mo, 
% 


8 
Cw oO O0 e000 OW 


Un — 


od 


d3 — 
© Ow © 
2222 


Long. 
5. M. 
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„„ 


PF 


| Margaritta J. 
Marigallante I. 


Maritimo l. 


Marſeilles 
Marti nico I, 
Marzaneſs 
Maſipore 
Mauritius I. 
May I. 
Mayaguana I. 
Mayetta I. 


Melinde 


Meraparvouz I. 


> 


— 


OY 


„„ 


Br — 
— — ———o An ars a. 
— 
— — 
SY 


24 


5 


Merchants Foreland 


Meſſina 
Middleberg 
Milford 
Mill IC. 


Mindano 1. 


Minorca Iſ. 


Mocha 


. Modon 


Mohilla I. 
Mollona 
Mombaſo 
Monlock point 
Monroſe 
Monſerado 
Monſerat I, 
Montpelier 
Morlaix 
Moſaimbique 
Mucaros I, 


Mull I. 


Nangaſac 
Nanquin 


— 
— 
— 
1 
— 
—— 
— 
Aroma > 
—— 
— — 


— 

——— 

— 
— 


N 


— — 


r ; 


F 

Latitude. 
D. M. D. I. 
1 20 N|314 bo 
'5 $3 Nj317 50 
38 12 NI 30 0 
43 2 23 20 
14 4 317 3 
56 8 N[354 5 
16 30 Nioo 7» 
CW 
15 16 N355 30 
22 35 Nj30g 10 
13 10.863 55 
3 . 00-56-10 
20 $57 NI303 30 
03 41 Nj355 © 
38 22 NI 34 oo 
Si 25M 22-7 
51 So NI 13 oo 
64 20 N[298 2 

6. 30 NII37 o 
39 48 NI 21 go 
14 00 N| 63 30 
36 ö52 NI 39 20 
„„ ST O80 
30 12 N[j300 o 
4 15 8 56 40 
41 8 N[308 o 
56 40 NI 16 25 

6 £5 Ni $8 90 
16 40 Nj315 35 
43 36 NI 21 40 
48 37 NI 14 20 
Ic 5 04 £8: 40 
21 30 NI301 35 
$7 20-N} 41. 


— 
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IS, | Latitude, Long. 


D. M. 9 I 
Nantucket I, — 440 58 N|3o09 42 
Nantz — 47 14 NI 16 40 
Naples — 40 51 NI 32 38 
Narve 59 10 NI 46 24 
Naſſau I. 12 44 $]116 42 

Naze of Norway 57 0 NI 20 4 


Negropont 5. , Os 
YIS 1. — ; 


Newcaſtle 


Newfoundland J.!!! 49 a N[324 o 


Orkney If, 


| 
| 
New York 40 40 Nj304 © 
Nicarague Entrance 11 15 NI293 5 
Mee . 43 45 NI 25 15 
Nicober I. 1 7. 11 
Nimpo — 430 O NII20 op 
Niphon J. 36 oNl[55 © 
Northbergen — 0% 16 NI 23 50 
North Cape (Lapland) 71 25 NI 40 10 
North Cape (America) 2 5 NI328 15 
North Foreland C1: N 19 20 
| Nottenburgh — 460 — oO 50 40 
Nottingham J. — 63 38 N 298 24 
| 
| 
| O | | 
| Oczakow — 45 30 N 49 40 
| WW Oclanar, 57 © HOY 
Old Head 51 4 N 8 40 
| Oleron I, 46. o Ni 17 36 
6 Orditello 42 Is Ne- ge 
| Oran 35 46 N 19 15 
) 
) 


—ů— —— 
: 
5 —— — 
— 
—— —-— 


Oronoque 8 15 N 3190 5 
Oſtend 5r lo NF 238 49 
Otranto 40 52 N 37 10 
Ovedo 143 30 — 11 I 
: Oyſel J. 58 O NI 41 500 


TABLE 


A n | 
| Latitude. | Long, 
P D. 
Padrabancha Rocks 6 ON 88 zo 
Padua 45 22 NI 30 10 
Palermo J. — 38 20 NI 32 28 
Palma I. — 28 50 NI o 10 
Pal marolla I. — 40 5O NI 31 10 
Panama — 8 56 Nlzgg 52 
Pantalaria I. — 36 53 NI 31 19 
Panuco —— 23 30 Nj282 0 
Papey I. — 64 50 NI 6 o 
Parambuke — 7 488 343 15 
Paris — 48 50 NI 20 20 
Parnaw —— 18 25 NI 43 57 
Patmos I, — 37 30 NI 45 10 
Pekin — 39 52 N[134 15 
Pelting Sound — obo 32 NI 47 9d 
| Penmark — 47 48 NI 13 55 
Peterſburg — 59 58 Ny 48 20 
Philippine If, — 12 ON[140 0 
Pico I. (Azores) — 38 35 N 350 5 
Pike of Teneriff — 
Piply 21 15 NIIo4 40 
Piſa — — 43 8 N 29 50 
Piſcadore If, — 23 30 Nl135 4 
Placentia — 47 57 NIz23 10 
Planoſa I. —d n 42 32 NI 28 49 
Platewrack — 20 3 N30 0 
Plymouth — — co 36 N| 13 57 
Point look: out — — 76 40 NI 34 3 
Policaſtro | — 40 18 N 34 30 
Poma I. — — 43 14 N} 34 19 
Pondy —— 18 45 NII02 20 
Pondycherry —— 11 54 NI 98 10 
Port del Gada — 10 17858 20 
Port Mahon — 39 42 N 22 32 
Port Nellon ——— 57 5 Nj285 20 
Port Royal — 17 40 NI301 I} 
Port Steven —ſ — 46 50 8295 34 
Porta Nova — 11 45 NI 97 5% 
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3 * Tong. 
; N: 8 co 
) Porta Port | — 12 10 N. Fo 3 
) Porto e N . 3 
| m rom Ws 19 1 N 2 = 
| | Porto Rico —— 3 N 4 

, Porto Sando I. — = 50 N 1s — 
2 Portland — — p * 
0 Portland m—_— 4 * * 3 
d Portſmouth Dp $2 pg ES 
, Princes J. — "OP N er 
6 eee —— 4 Nee "51 
0 roOVIGEN 1 ; | | : 
7 Pullacat — 13 30 1 98 3 
5 N 

| . i, 
0 Quabella J. WO 3 49 n _ 50 
_ . Sz 
0 Queen Anne's Foreland— [63 3 N33 
0 Quemoy — ws, 35 8 — - 
5 Quiconga — 4 % 
. e K e = 8 76 O 
0 Quiola | 9 49 N 25 
0 Quipla — 37 5 
5 | g 1 
of R 
3 Ragufa — [43 OO 1 30 4 
57 Ramſdel — 63 25 N 4 4 
35 Raſeberg — 460 2 2 
- Frm i % 130 
10 TE Is — 
20 Reſolution J. — . 313 20 
10 Revel —— pũän 159 20 N 46 I 
20 Rhodes I, — 36 40 = 4 f 
3 Riga — 9 2 43 : 
20 River Albany — 52 32 Njags : 
17 — Amazons — O O N her = 
340 — Camerones — | 3 30 
54 Longo — 5 46 8133 3 


* 1 — 1 
— — — 
A 
— — "17h ? 


River Croce 


— — 


———— >. 


Garonne 


— Humber 


| ——_— —— 


Ro —— 


——— 


— —— 


— > ——— 


—— — 


— — 


— 2 


— HY 


bom mm — 


t. Andrew 
„ St. Francifco 
„ 1aWrence 


Danube 


A 


de Sages 
— Churchill 
— de Fuegos 


Don 
Dwina 


Ebro 


Elbe 


Formoſa 
Gambia 


Ganges 


TABLE O F 


— 
—— [U-àAeQü—ñ——ñů 


— re OL, 
—— — 
— — ene nan 
— — 


Grande (America) 
—— Grande (Africa) 
Guadiane 


ons 
ndus 
Infanto 


Julian 


Kiang 
Lamas 
Loyre 
Nile 
Niper 
Oby 
Oder 


Oronoque 


Plate 
Po 
Rhine 
Roine 
Rupert 


. Lucia 


3 


— 


| 


* 


— 


22 2 


Latitude. 
D. M. 
55 
48 o N 
o 40 N 
59 N 
I'S | 
i --0 Nj 
65 ON 
40 20 N 
54 oN 
* 6 
„N 
23 N 
44 ON 
31 . $59 
11 40 N 
36 30 N 
33 30 N| 
122 53 5 
„ 
30 08 
48 40 8 
32 ON 
18 
147 oN 
ö 
8 
70 ON 
. 
18 40 N 
8 
45 N 
8 
142 40 N 
51 16 8 
5 
10 55S 
40 N 
[40 85 5 


3) 8 


1 
! 


JI 
— 


ES: Ca CHO 


oO 3 25 
9-4 


- 
* 


ELLE 


River St. Mary 


— Samſon 


— Thames 
— Tiber 
— Tine 
— Viſtule 


— Volto 
— Zambre 
— Zara 
Rochel — 
| Rodonto 


Rome — — 


Romeras de Caſtellanes JI. 
| Rook Point 


Roſanna — — 
Roſes — 
Roſtoc — _ 
Rotterdam — 
Roven — 88 80 
Rum Key ll. — 
Runnen |. N 
8 
Sable I. — 
Sacatra J. 
daint Antonio TI. — 
— Augufine — 


— Bartholomew J. — 
— Brandon I. — 


— Catharines 1. 


* 


— 


* Volga — — 
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Saint 


_— 
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3 — e OA oe — 
2 Oat a 
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— P ans array anger pe of OR ery pat 
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* \g PIE 
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— —— HC es abs”. — — — — — 
2 _ * F "I r . 
* 5 => — 
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4 OE * 
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” 7 Ny — 
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juan de Novo. 


— Nicholas 


AT ABLE OF 


George J. 
— Helena I. 
— John de Liſbon 

— John's Harbour 


—— Kilday 


Laurence I. 


— Lucia I. (C. verd If.) — 
——— Lucia I. (Caribbee Hf.) — 


Malo 
— Martin's I. 
—— Mary's I. (Scylly) 
Mary's I. (Azores 
—  Mathew's I. 
— Michael I. 


Paul I. 
Pedro J. 
Salvador 
—  — Sebaſtian 
———- Thomas 1. 
Valery 
Vincent I. 
Vincent I. 
Sal I. 
Salamancg 
Sallee 
Salonica 
Salſbury J. 
Sambrero TI. 
Sardinia I, 
Scanderoon 
Scarbrough 
Scaw 


Saint Chriſtophers J. — 
nn l. 

—— David's Head ——— 
Domingo — 


— 
—— — ry 
—  —— 


— 


Latitude. 
D. . 
17 22 N 
17 38 N 
1 55 N 
118 15 NI. 
38 56 Nl. 
16 oo 8 
20 48 
48 OO N 
t7 $0: 
38 2 MN 
12 30 8 
16 485 N 
13 52 N 
48 40 N 
„ 
49 38 N 
37 ON. 
11 408 
38 ON 
16 40 N 
IS WE 
12 ON 
„„ 
(43 32 N 
8 
50 10 NI 19 6 
13 12 Nj318 48 
1O 55 Nj3c3 32 
16 45 N|355 40 
117 © N[286 0 
33 43 N 11 40 
40 41 N[ 41 40 
63 48N 300 40 
18 40 Nj315 jo 
39 30 NI 26 4% 
6 4 6 
54 20 N 17 % 
| 26 N 28 20 


Schelin 


F ↄ %% VVV ᷣ . ̃§˙ ͤ¼Ü—iw AAA 


LATITUDE and LONGIT US DE. 1567 
Latitude. Long. 


; | 8 
Schelin — 53 25 N 24 8 
Scilly 1. — 49 50 Nlio 54}. 
Scio J. — 38 20 NI 44 45 
Scots Settlement —— 8 30 N 299 25 
Segura Port — 116 22 8337 12 
gelam I. — 8 20 81120 23 
Sematto I. 35 46 N] 32 25 


Senegal 

Senta 

Serralion 

Sevill. — 
Shark Point 
Sheals 


— ͤ ö0ͤ— ey SET 
——  ———____. 
Sherbro Fort 1 6 odN £9 
— —— oo 
— — — 


Shetland II. 
Siam B. | 
Siatto J. 
Sicily J. 
Sinfanday B. 
Sky J. 

Sline head 
dluyce 
Smyrna 
Snowhill 
Sound Royal 
South Cape 
South Foreland 


——— —— ——— 
— — — 
—— eaten 
— — — 
— — 
Spirito Sancto — 19 58 Z 336 10 
—ů —-— 
— — 
— —— 
—— or eee rene. 
—— —— 
— 


Spitſperg 

§purn 

Stadland 
Stalimene I. 

Start Point 

Staten J. 
Stockholm 
Stockton ——— a 
Strael Sound — 54 35 N31 3” 
Straits of Annian 
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— Corſica 


Dover 


Sunderland 
Suranam 


Surroy 


Sweetnoſe 


Straits of Babelmandel — 
— ONE. - ON 
——- Conſtantinople — 


— Gibraltar 
— Felleſpont 
Hudſon's 
—— Magellan 
— — Meſhna 
— Ormus 
— of the Sound 
ad 

„ Driez 
Weigate 
Strombello I. 


Sumatra I. 
Sunda If. 


Surat 


Suſa 


—— 
— —ů 
23233 
„eee 
K — 
BP 
1 
3 
— — 


Syracule 


„ * 
Tabaſco 


Tadaſork . 
Tangier _ 
Taranto VE 
Tarragon 3 
TE SE 
'Tenerif, I. pi 
Tercera I. PALS 


Terra del Fuogo I, — 


A TABLE QF: 


Latitude. | Long. 
D. M. D. M. 
12 ONI 63 30 
44 30 N 55 © 
41 ON 47 20 
42 ON 27 20 
6 OS 165 0 
29 0 MN 292 of-- 
51 ON 19 20 
36 © Nj 12 © 
40 ON 45 0 
G2 - o N[275 ol 
53 40 N[zg3 0 
FVV 
28 oO N 5 
56 ON 30 40 
5 528124 0 
46 ONI165 o 
71 © Nj $3 
39 ON 34 4% 
3 360913169 £ 
5 081123. O 
54 52 Nj 16 50 
6 o N 321 15 
*t $8 N go oo 
71 $5 NI 34 50 
35 50 NI 28 12 
68 8 N 52 52 
37 05 N| 33 co 
19 © N;'286 © 
49 ON zio oo 
35 55 N 11-56 
40 40 NI 36 10 
40 55 N 19 40 
40 10 N 44 55 
28 20 N 1 25 
38, 33 28 
54 ©S,313 „ 
Terra 


LATITUDE and LONGITUDE. 169 
„ | Latitude. | Long. 
| | i D. M. D. M.! 
Terra de! Gada — "Ig" 2989 
Teſtigos J. — 1 i 40 
Tetuan — -. T5 © a] 
Texel — — 53 10 NI 23 
Tobago I. — . Ni'z2 
Todus Sanctus B. — 1 
Tongon | — 5 10 8 
Torneo NO | | ET N 
Tortola — 40 f N 
Toulon — 43 6N 
Trinidada —— 20 30 8 
Trinidada . . _ 10 5 N 
Trinity B. — — 48 O N 
Tripoli — — : 3 2 2 4 N 
Triſtian de Cunha J]. — 37 358 
Tromſound — a 7 1 N 
| Truxillo — 9 408 

Tunis — 36 50 N 
Tunquin — $_ 20 50 N 
Turks 1, — 41 33 
Vagaron — 17 ON 
Valencia — 30 26 N 
Valſterborn —— 155 20 N 
Varua — 5 145 0 N 
Venice 3 — 145 25 N 
Vera Cruz — 19 12 N 
Verkin's I, — 2 22 N 
2 rica — l20 o — 

iner's * — : 5 ö 
Virgin's 5 en 75 23 N 
Virgin's Rocks — [146 6 N32 

iſegapatam 3 17 40 Nijor 
Uraniburgh — J 4 
. — 48 30 N 13 


—— I — ů ˙ nO 

F hs * 
* 4 ' 
vo . — 


124. A TABLE o F, Kc. 


W. | Latitude. Lon 1 
Wardus W FOR OO Ml 
Waterford: 5 - :Q 47 30 
Weſtmania I. = -54 7 N 20 
Wexford — 3 „ N57“ 
Whales Backxk — E. 23 0 9h 
Whales Head 5 13 N25 37 
RE E 20 N 94 
Whitehaven — — 1 30 N 717 20 
Wight J. 3 pr 25 221-16 8 
Wild * 3 * o N 16 0 
Wiſmar 8 ; 70 37 0 
_ 30 10 
* 25 jÞo 52 N 47 56 
X. | 
| [ + 
. | | 
Aange ON ; [12 0 8 58 0 
Yo 4 
|. 
Yarmouth. = 
Yas de Amber I. OE Tos Po 45 N 0 50 
Vas de Digo roys J. — | 0 80 70 40 
WIa I. I 
Yvica „„ 156 10 N 1 4 
; | 
Z. | _ 
ant J | 1 1 
_ Ys q37 47 N 39 5 
Zeila 3 11 35 NE 
a e 10 N| by « 
Zunaquitta I, — — NIN 13 N 8 27 
—W hv 74 F 


A TRAVERS! 


A TRAVERSE TABLE. 27. 


A Traverſe T ABLE, or Table of Differ- 


ence of Latitude and Departure in Miles ; 


to every quarter Point of the Compaſs, and 
every at. of the 3 


2 find the diff. Latitude and Departure for 4 
. 1 and Diſtance. f 7 


R UI E. 


Look for the courſe at the a or foot of the 


table where you can find it, and then for the diſ- 
tance on the left hand ſe; againſt which diſtance, 


in the column of the courſe, you have the diff. lat. 
and departure, in their proper columns; under the 
words Lat. Dep. if the courſe is on the top; and 
above the words Lat. Dep. if at bottom of the 


table. If the diſtance be greater than the table : 


contains (which ſeldom happens) it mult be taken 
out at twice or thrice, 


Examp. 1. Let the diſtance cail'd be 24 miles, 


and the courſe 3 4 points from the meridian. Un- 


der 3 3 points, and over againſt 24 on the fide, 


you have 18.6 for the diff. lat. and 15.3 for the 
departure. 


Examp. 2. Let the diſtance run be 85 miles, 
and the courfe 67 deg. from the meridian. Be- 
cauſe the diftance 4 the table, it muſt be 
taken out at twice, for the two diſtances 60 and 
25 which make 85. Thus, above 67 the courſe 
at bottom, and againſt 60 on the ſide, you have 
the diff. lat. 23.4, and departure 55.2: Again, 
Above 67, and againſt 25, you have the diff. lat. 
9:8, and departure 23.0, therefore the whole diff. 
ſat. i 33-2 3 and the whole departure 78.2. 
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79 A TRAVERSE TABLE. 


22 


24 


5 
1— 


26 
27 
22 


21 


231: 


27.0 
'28.0 


29 


— 


* 


2 — wy 
N las oc 
@ 09 0X0 \O 


8 
0 Oo 


N 'N NN 0 


N 


26.011. 3 25 92.6 
1.3, 26.9 2. 
| 1.4, 27 9 2.8 
29.0 1.4 28.9 2.9 
3030.0 1.5 29-9 2.9 
— 


| Dep. Las. | Dep.[Lat. 


| 


3 4.6 6 ; 5 . t; 4 p . — 3 8 
7 2 Point. ' 7 Point. 24 Point.] 7 Point. 


> ww MN = 0 
0 O0 ©. 60 


— — — 


Dees 
2 


dd 


8 2 Point. [| Point. | # Point. || 1 Point. 
"F® Lat.|Dep. Ter. Day. Lr. Pep. Lat. Dey 
101.0 1 1.00. 2 
2 2.0 | 2. 00o. 4 
311 3.0 2.9 0.6] 
4\] 4-0 3.90.8 
51150 4-9 1.0 
E 6.0 5.91.2 
77. o 6.91.4 
ö 8 8.0 7.8 1. | 
gi] 9-0 . 8.8]1.8 
0 10.0 i 9.8 wig 
1101.0 1.110. 9 10.82.10 
1212.0 1.211.9 11.802.3 
˖3 13. o 1.3}| 12.9 12.82. 5 
1414.0 1413.9 13.72. 7 
1515.0 1.5 (14.9 14.7 2.9 
=: — j } co — —— 
16] [16.0 I5.713-1 
7] {17.0 . 16.2[3.3 
1818. o . 17.7135 
18.6 3.7 
3-9 
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NY 
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2 
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A TRAVERSE TABLE. 


2 Teint. 2 Point. || }Poinr. iT 
* Lat. Dep. Cat. Dep. Lat. Dep. Lat. Dey 
25 p wh | = 
3031.01. 5 30.8 3.0 30.7 4.6 30.4 6.0 
a 32.0]1.6 31.8] 3.1\131.7|4-7j[31-4| 6.2} 
33 33-0;8.6 32.8]3.2j[32.7|4-9 [32.4 6.4 
343497 [133-81 3-31133 715-04133-3 | 6-6] 
35 35.001. 34-8] 3-41[34-0| 5-2 34.3 6.8 
2 Fo | 255 Ree nos ect 
360 {36.0,1.8[135.8[3-5|135.6|5.3[[35.3] 7.0 
37 3-.o/1.8 36.8 3.636.615. 5 [38.3 7.2þ 
381138.0 1 91137-8| 3-7 37-6|5.61137-3 7-4] 
139; {39-019 38.81 3-81138.6\5.8[1\38.3] 7.6. 
4040. 0%. 0039.8 | 3-9 39.659392 7.8 
41 40.9 2.0 40.8 4.0 40.6 6.1 40-2, 8.0 
42][41.9,2-1 1141.8 | 4-1; 43-6, 6.21144 8.2 
43] [42-9,2-11142.3|4 2 42.5 6.4 [142.2 8.4 
44 2 43.843435 6.543.286 
45/44.9ʃ2.2 44.8 {4-4 | [44:5 6.7 [144-1] 8.3 
46 45-912-3 45.8 4-5 45-5 6.8 45-1 9.0 
471140.9]2-31146.8|4-0, [40-5 7.01[40.1] 9.2 
145; [47-9;2-4 [[47-8[457 |[47-5,7-11[47-1] 9-4 
| 149;[48-912.4[j48.8 | 4-8, 148.5 | 7-2 48.1 9.0 
50[149-9j2+5 [149-3 [4:9[[49-5 7+3 [149-0 9.8 
— — — . — 1 — — 
5105.9. 5 50.75. 0 50-4 7.550. 0 9.9. 
15? LE $1.755-1 51.4 7.6 51.010. 
531J52.912.5 52.75. 252.4 7.8||52.C io. 3 
54 53˙92.63.7 | $-3;[53-4 7+91[53-0 [19-5 
551154927 54.754644 81115 3-9 [10-7 
YO get Bas: ay ig EE EE oo 
56 $5-912-71155-7 [5-5 $56.4 $8.2|154.9 109 
(57][50-9;2.8|j50.7 5-01 50.4 8.4j|55-9|11-1 
581157-9]2-81157-715-7 157-4 8-5[150-9[11-3 
1591158-9[2.9 $8.75 5-0! 58.3 8.6|[57 9|[11.5" 
60 59.92. 9 59:7 [5.9] 59.3 8.8jj58.8 11.7 
B Dep.|Lat. Dq. Lat. Dep. Lat. Dep. Lat. 
 |73Points. 7 2 Point. 74 Point. I Points. | 


I 3 
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A TRAVERSE TABLE. 


- 7 a 7 — —  — — — 
i 3. Point, 1 4 Point, | I 4 Point. z Points. 


* Lat. Dep. Lat. Dep. Tat. Dep. Lat. Dep. $ 
5 | — — 
310030. 1 7.5 29.6 9. o 29. 110.4 28.6 11.9 
3231.6 7-7 1130.6] 9.230. 1010. 829.5 12.3 
33/0/32.0 8.0 31.6 9.5([31.011.1J]30.5 12.7 
3433.0 8.2 32.5 9.8][31-9]11.4||31.4 113.1 
63863-5109 111-8[132-3 [13-5 
— — — — 
3634.9 8.734.410. 433.8 12.133.213. 8 
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\O 
(we) 
<I 
O0 
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2 |S dv Ow 
I 
tm, 4 
— 8 
1 — * 
| wy 
033 
ON 
JI 
— 
VI 
— 
9 
O 
— 
8 
O 


mY 
— 
* 

ut 
wW 
Deg 
O 


511149-5 12.3 48.8 014.8 48.0 17.1](47.1 19.5 
5250.4 12.6 49.715. 149.017. 5 48.0 19.9 
$3; 51.4 ,12.8 50.7 [15-4|149-9117-94[49-0,20.2| 
154152.4;13.1;{c1.6|15.71150.8118.2]149:9 20.6} 
155 5$3:4;13-3 :52.0116.0||51,8]18.c 50.8 21.0 
150, 54.3 13.6 $3-5120-3 152+7 18.9 51.8/21.4 - 

| | | 52.7 21.8 
; 1ig.5|153.0 22,2} 
60 157:3 14-3 56.4 7:1 55.6119.9]|54-5 22.0] 
| O 58.2 14-51157+4117+4 56.5 [20.2 55˙4 23. 0 | 


Dep.|Lat. | Dep. lar. : Dep. Lar. 6 
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0.0 68 0 | m+w 


2 


30 


ETY 


ö 


2 7 Point. 


Q Own wun 


LS 
| „ * oy - 


+ O O\ - 4 
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o ο A 0 


Ow wo 


Dep. Lat. | 


2. Point. 


fat nth 


. o 


e 
FF + wi 0 NM. 


IEEE On 
oO oO Nw 


4 


5 
Js Points. 


27 Point, | |3 Points, 
Lat. Dep. ¶ Tar. Dep. 
55 0.5 [o. 8 0.6 
1.71.0 1,7] 1:1 
2.6] 1.5 [ 2.51.7 
3.4/2.1] 3.3] 2.2 
4.3 2.6 4.2] 2.8 
5.1} 3-11] 5.04 3:3 
| 6.0 3.0 5. 3.9 
6.9 4.16.7 4.4 
7-7 467.5 5-0 
| 8.0| 5-13] 8.3] 5.6 
"ALE NIRES eee, ance 
4 5.01] 9.2] 6.1 
18.3 6.210. 0 FI 
[11,1] 6.7 10,8] 7,2 
12.0 7.2||11.7] 7.8 
12.9 7.7||12.5] 8. 3 
13.7 8.2 13.3 8.9] 
14.6 8.7, 14.2] 9.4 
15.4] 9. 2 15. oſio.o 
16.3] 9.715.810. 6 
17.1 10.3 16.6 11. 1 
18.0 10.8 17.5111.7 
18.9 11.318.312. 2 
19.7 11.8 19.212.8 
20.6 12.3 0.013. 3 
21.4 12.8 20.813. 9 
22.3 13.3 [21.7[14-4 
23.1113.8| [22.5150 
23.3 14 
24.11 
24.9116.7 
D. Lat. 


| 
| 5 3 Point. | = 


A TRAVERSE TABLE. 
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| 2 = Point. 
I | 
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| 


Is 2 Point | 


2 4 Point. 


wo ** 


ö Dep. Lat. 


"3 Poiuts. [ 


La. Da. 


17.2 
117-8 


-1119-4 
e 
29.920. o 
30. 820.6 
31.621.1 


32.4217 


18.31 
18.9 


1 22.2 £ 


144-1129.4 


— — 
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3 L 23. 
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37-4125-0| 


— 
39.1 26.1 
39.926. 
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A TRAVERSE TABLE. 


* 

, 
-— K—w—_ a. a. 24a 
ry — — 


; & 13 3 — | 3 7 Point. | | 3. P oint. | [7 Poines: || 
A |Lar:|Dep. ||Lat.\Dep. ||Lar.|Dep. Tar. Dep. 
| 1] 0.38] 0.6 0.8 o. 6 o. 7 0.7 [o. 7 Gs 
21.6 1.2]] 1.6 1.3 1.51 13 1.41 1.4 
32.4 1.8]} 2:3] 1.9]| 2.2 2.0 2.1] 2.1 
| 4 3-2| 2-41] 3-1] 2.5] 3.0 2-71] 2-8 2.8 
51] 4:9] 3-91] 3-9] 3-2]\ 3-7] 3-41] 3:5} 3.8 
6 4.8 3.6 4.6 3.8 FR. 4.0 4.2 4.2 
711 5-6] 4-21] 5-4] 4-4]| 5:2] 4.7 4:9] 4.9 
8] 6.4 4.8 6.2] 5.I}| 6.9] cal} 5.7] 5.7 
9 7-2] 5:41] 7.00 5-7]| 6.7] 6.0 6.4 6.4 
100] 8.0 6.0 7.7 6.37.4 6.7 7-1] 71 
11 8.8 6.6 | 8.5] 6.9 8.1: 7.4 7.8 7.8 
12] 9.6 7.21] 9.2 7.58.9 8.00] 8.5 8.5 
1310.40 7-$]]10.0| 8.2] 9.6 8.7 9.2 9.2 
144% 1.2 8.4|]19.8] 8.3] (10.4 9.4] 9.9 9.9 
1502. 9.0 11.6] 9.4 11.1110.01110.6 10.6 
16 12 8 9.6 12.410 I 11.9 10.7 [3.3 11.3 
173.610.213.210. 72.611.401 2.0 12.0 
1804410. 8 4. 0 113134 12.02.7127 
194152 1144.7 12. 004.112. [11341134 
016.1 11.965512. 7 14.8 13.414.114. 
12 16.9 12.5 16.313.3[18.614.1 14.8 014.8 
2217. 13.17. 1013.9 (6.3 14.8 15.615.6 
2318.5 13.7 [7.914.617 1018.8 16.3 16.3 
J24/19.3 14.3 [18.615.3[ 7.810.117.0010 
[25][20-1114.91119-4|15-9 18.6110.8|117.7 17.7 


2620.9 15. 520.2 16.6[19.317.518.4 18.4 
221.716.711.017. 220. 118.119.119. 
21.717.800. 718.8 19.8 19.8 


2923-317 3 22.5 18.4 [21.8195 [20.5 20.5 
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MERIDIONAL PARTS. 


To find the Meridional Parts for any Latitude; and 
| —» the contrary. | 


R U L * 


Seek the Degrees at the Head of the Table; and the Mi- 
nutes on the left Hand Side. And in the Angle of Meet- 
ing you have the meridional Parts required. | 


EXAMPLE. 


To find the M. P. for 42%. 38'. In the Column 42, and 
over-againſt 38, is 2833, the meridional Parts of 42 38“. 


Again, to find the M. P. for 7 In the Column 73. 
and over-againft 24, 26, you have 6617, 6624; and the Mean 
is 6620, the Merid. Parts ſought. a 


And if the M. P. be given, to find the Degrees and Mi- 
nutes anſwering. Find the neareſt Number in the Table, 
and you have the Degrees at Top, and the Minutes on the 
Side of the Table. . 

Thus the M. P. being 2833, the Degrees and Minutes an- 
ſwering is 42? 38“. And if the M. P. be 6620, the Degrees 
belonging thereto will be found 739. 25“. | 
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A Tapit of Meridional Parts. 


[o | un 


. 


8 1 0 2 — 
818 00 O 8 
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| 45 


3032 
3033 


3036 
3038 
3041 


3 


3047 
3050 
3053 
3055 


3058 


3061 


3064 


3067 
3070 
3073 
3975 


3078 


3081 


3984 |: 
3002|3087 | 3173 


40 | 
3116 


3118 
3121 
3124 
3127 
3739 
3133 
3136 


3142 


3206 
3209 


32123 


3214 


| 
3203 |3292 


3217 


3220 
32 
3226 
3229 


3232 


r 
3250 


3235 
3238 
3241 
3244 


3253 
3256 
3259 
32623352 
52553355 
3268 
3271 


13274 
I*771 


3280 
3283 


3286 


3289 


3292 


422 


3509] 300513704 
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4 
6 
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10 


3768 


3771 
3774 
3777 
3780 


3784 
3787 
3791 
3794 


3797138 


3801 
3804 


3807 
3811 


4.3814 


3817 
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3944 : 4949 
39474053 
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A TanLt of Meridional Parts. 


— 
tv 


— 
S 


"Degrees of Latitude. 


7 


5 
4183 
4187 
4190 
4194 
4197 
4201 
4205 
4209 
4212 
4216 
4220 


4223 


4231 
4235 
4238 
4242 
4246 


4227 | 


4409 
4413 


[4417 


4421 
4425 


4429 


4433 
4437 
4441 


SY - 


S145 


4527 
4531 
4535 
4539 
4543 
4547 


12551 
4555 


4564 


4572 
4576 
45 80 
4584 
4588 


— — 4 


4600 


4604 
4608 | 4733 


60 


4649 
4054 
4658 
4662 
4666 
4670 
4674 
4678 


455914 
4687 
68 4691 
4095 
4699 
Hine 
; 4708 
4212 
4592 4710 
6 _ 


O83 


4720 
4724 
47 29 


4613 


4737 
4741 
4740 
4750 
4754 
4758 
4703 
4767 
4771 


61 | 


4775 


4-7 80 
4784 
4788 
4792 
4797 
4801 
4805 
4810 
4814 
4818 


4822 
4827 
4831 
4835 
4840 
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4844 
4848 
4853 
4857 
4861 
4866 


4775 
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Degrees of Latitude. 
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> Jae do 
5184 
5189 
5193 
5198 
5203 
5208 
5212 


6165217 


5222 
9227 
5232 
5236 
5241 
5246 


$250 


$174 


$179 1532415478 


2856 
750 
5265 
5270 
$275 
5280 
9285 
5290 
5295 


$304 
5309 
5314 
$349 


5299 


$39 
5334 
5339 
5344 


| 66 | 67 
5324 
5480 


5474 


5485 
5490 
5495 


5349 


Sh 5995 
359155 
53645516 
53685521 
53735526 


5378 
5383 
5388 
5393 
5398 
5403 
5409 


5419 
5424 
5429 
5434 
5439 
5444 
5449 


5454 
5459 
5464 
5469 


54145 


5500 


5531 
5537 
5542 
5547 
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$631 5966 
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Degrees of Latitude. 


4 7 
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(9335 


1034) 
16348 


5 
6746 
0753 
6760 

6768 
16775 


73 
6534 
[0541 


6782 


7 
6657 6886 


6674 6894 


66816902 
6688 6909 
6695 6917 
6702 6924 
6710 6932 
6717 6940 
6724 6947 
6731 6955 
6738 6963 


6970 
6978 
6986 
6994 
7002 
7010 


7026 
7034 
7042 


7050] 


7058 
7066 
7074 
7082 
7090 


4|7cg8 


7106 


917114 


7122 
7130 
7138 
7146 


7154 
7162 


7170 
7178 


7186 
7194 


10745 6970 
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17458 
7202 7458 
2210 7467 
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9399 
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Degrees of Latitude. 


84 


10137 
— — — 


10175 


10194 
10214 


20234 
10254 
10274 
10294 


* 


10765 
101560 


10788 
10811 


10834 


10858 
10881 
10905! 
10929 
10953 


11680 


11502 
11591 
11620 
11650 


11710 
11740 
11770 


86 87 
11533112622 


12560 
12599 
12639 
12679 
12719 
12760 
12801 
12842 


88 
13916 


14033} 
14093] 
14154 
14216 


14279 


14343 
14408 


13974 


10314 
120] 10334 
10354 
10374 
10395 
10416 
10437 
10457 
10478 
10499 
10521 
10542 
10564 
10585 
-10607 
10629 
10651 


10674 
10696 

19719 

74a] 
10705 


bd. ct. Afi ent. A 


11801 
11832 


11863 


11895 
11927 
11960 
11992 


12025 


12059 
12092 


10978 
11002 
11027 
11052 
11077 
11102 
11127 


11152 
11178 
11204 
11230 
11257 
11283 
11310 
11337 
11365 
11392 


12884 
12925 


12970 
13014 
13059 
13104 
13150 
13196 
13243 

13290 
12126013338 
121600 13386 
121941. 13435 
12229] 13485 
12205] 13536 
12300| 13588 
12336 13641 


12372013694 
12408] 13748 
12445] 13803 
12483] 13859 
125221 13916 


— 


14475 
14543 
14612 
14683 
14756 
148 30 
14906 
14983 
15062 
15743 
15226 
15311 
15398 
15487 
15579 
15073] 
15770 
15870 
15973 
16079 
16188 
163001z 


11448 
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Logarithmic Sines, Coſines, Tangents 
and Cotangents. 


7% find the Sine, Tangent, &c. ef any Number of 
Degrees and Minutes. 


RULE 


Find the Degrees at Top of the Table, the Minutes on the 
left Hand; againſt which, under the Title Sine, Tang. &c- 
is the Sine, Tangent required. | 1 
Or, if the e exceed 455, find them at the Bottom; 
and, againſt the Minutes on the right Hand, above the Words | 
Sine, Tang. &c. you have the Sine or Tangent ſought. _ _— 
Note, If the Degrees exceed go, ſubtract them — 180, | 
and take the Remainder. Or rather find the Degrees atTop 


or Bottom, and the Minutes under or above, on the ſame 
Side, | rw 


EXAMPLE: 


The Sine of 17 deg. 23 min. is 9.47532 ; and the Coſi ne 
9.97969. The Tan. of 125 deg. 47 min. or of 54deg. 13 min, 
15 10.14219, and Cotan. 9.85780. | 
And if the Sine or Tangent, &c. be given, the Degrees 
anſwering to it may be found, by ſeeking the given Sine or 
Tangent in its proper Column. Thus, if the Coſine be 
9.70271, the Number of Degrees anſwering is 54 deg.;$37 min. 
When you cannot find it exactly, take the neareſt. Thus, 
if the Tangent be 10.66735, the neareſt is 10.667 58, whoſe 
N. of Degrees is 77 deg. 52 min. 
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S2 
B 
0 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 
22 
23 
24 
2517 
26 
27 
28 
29 
30 


Deg FEES. 


Sine. K 
O 
6.4637 46372 
6.76475 
6.94084 
7.06578 
246209 
7.24187 
7.30882 
7.36681 
741796 
74372 
7.50511 
754290 
7.57706 
7.60985 


7.63981, 9 99999" 


7.66784 
7.69417 
7.71899 
77447 
7.26475 
778594 
7.80614 
7.82545 


7.84393 
86166 


eee e 


7.87809 
7.89508 
7.91087 
7.92611 
7 94084 


Coſine. 


Cofine. 
10. 
9.99999 
9 99999 
9.99999 
999999 
222229 
9.99999 
9.99999 
9.09999 
9.99999 
9-99999 


9.99999 
9.99599 | 
9.99999 
9. 99999 


9: 29999 
9.99999 
9.99999 
9.99999 
9:99999 


9-99999 
9.99999 
9.99999 
9.99998 
9.96998 
9.99998 
9 99998 
9 99998 


Sine. 


9.99998 
9.99998 


| Tangent. | 


©) 
6. 46372 
6. 70475 
6.94084 
7.06578 
7.15269 
3 
7.24187 
7.30882 
7.36981 
7-41796 
746372 
7.505 12 
7.54290 
7.57767 
70985 
7 7.03982 
7.66784 
7.09417 
7.71900 
7.74248 
7.76476 
7.78595 
7.80015 
7.82546 
784394 
7.86167 


— — 


7.87870 
7.895 9 
7. 91089 


792613 
7.94085 


| Cotang. 


E ctang. 
Infinite. 


13.5 3627 


3.23524 


13.059115 


12.9342 1 


12.83730 
12.758112 
12.69117 
2.63318 
12.5 8203 
12 2.53627 | 


2.49487 
12. 45709 


12.42 232 


12. 39014 
12. 36017 


12.33215 


12.305 82 
12. 28099 


12.2575 
12.235234 
12.21404 
19384 
17453 


12. 
12. 
12. 15605 
12.13832 
12. 12129 
12. 10490 
12.089 la 
12.07 386 


12.065914 


Tangent 


E 2 


90. 


89 D 
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tht 


9.99998 7-95509 
619 99998 7.96888 


9.99997 8.04382 
9.99997 8 


9|9-99996 8.07653 

9.99996 8.08699 
9.99996 8.09721 
9.99996 8. 107 20 
9.99996 | 8.11696 


9.99990 | 8.12050 
9 99995 8.13585 
9.99995 8.14499 
9.99995 8.15395 
9. 99995 8.16272 
9.99995 8.17132 
9.99995 8.17976 
9.99994 8.18803 
9.99994 8.19615 
9.99994 | 8.20412 


9.99994 8.21195 
9-99994 | 8.21904 
9-99993| 8.22719 
8.23455 9.99993 8.23462 
8.24185 9.99993 8.24192 
Cofine. | Sine, | Cotan:z. 


. _ 2 


8.15390 
8.16268 
8.17128 
8.17971 
8.18798 
8.19010 
8.20407 
8.21189 
8.21958 
8.22713 


9.99998 7.98225 
9.99997 7.99521 12. 00478 
9.99997 8.00781 11.99219 
9.99997 , $-02004. 11.97995 
9.99997 $.03194 | 11.96805 


| 


| 


| 


Cotang.” 
I 2.0591 4 


12. 04490 
12.003111 


12.01774 


11.95647 


5480 11.945 19 
9.99997 8.00580, 11.934109 
11.92346 
11. 91300 
11.90278 
11.89279 


11.88 303 


11.87349 
11.804 14 


I1.85500 
I 1.84604 


11.83727 
11.828667 


11.82023 
11.81196 
11. 80384 
11.9587 
I 1.78804. 
I 1.78035, 


11.77280 
11.765 37 


I1.75807 


Ta ngent. 


— — 6 


8 Degrees. | 


* . 


L 2 
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30 
29 
28 


26 


10 
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1 82 oo | 
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by 
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1 D. gree. 


Sine. 

8.24185 
8.24903 
8.25609 
8.26304 
8.26988 
8. ook 


8.28324 


8.28977 
8.29620 


| 


Co Cofene. | 
9-99993 


9-99993 
9.99992 
9.9992 
9.929992 
9299992 
9.99992 
9.99991 
9.99991 


Tangent. 
8.241 24192 


8.24010 
8 25616 
8.26311 


8.26995 


8.27669 
8.28332 


8.28985 


8. 29629 


11.73004 
I1.72330 
11.7 1667 
1171014 
1170370 
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8.30254 
11018.30879 


8.31495 
12|j8.32102 


| 8.30263] 11 6973657 
9. 9999 18.308886 11.0g9111 
9.99990 8.31504 1168495 49 
99909 8.32112|11.67887 
9-99990 19.32711] 11 6728847 
9. 99059 4 33302] 11.666097 46 
75 9.99989 8.338850 11.66114 45 
9.99989 8344641165538 44 
819 99989 f. 58088 


9.99991 
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27j8.40319 
| 2818.40816 
!29j8.41300 
{1 30j8.41791 


Cone. 


6 9.99987 


9.99985 


| 


| 9:29985 


9.99998 

9.999888 
922228 
9.99987 
9.99987 


9.99987 
9.99980 


9.99986 
9.99986 


9.9998 5 


Sine - ' 


8.35589 
36142 


818. . 36689 


8.3722 37229 
8.37762 
8.38288 
8.38809 
8.39323 
8.39831 
8.40333 
8.40830 
8.41321 
8.41806 


GC otang. 


1.64971 43 


[11.64.410 
11.63857 
11,53310 
11.62770 
11.62237 


11.617114 


1161190 
1 1.60670 


11.60168 


1.59666 


11.59169 
11.5 8678 


11.58193 


Tangen“. ; 


88 Degrees, 


1 Degree. - 


8.45044 


Sine. 


8.41791 


8.42271 
8. 42740, 
543215, 
8.43679 
8. .44139. 


344594. 


9.45489 


1  Cofine. 


9-99977 


Cofrne. 
9.99985 
9.99984 
9.99984 
9. 99984 
9. 99953 
9.99983 


9.99983 
9.99982 
9.99982 
9.99981 
9.99981 


E angent. | Ca: 


8. 41806 


8.42286 11.577713 


8.42761 
8.43231 
8.43696 
8. 3.44150 
8.44611 
8.45001 
8.45506 


8.45948 
8.4384 


9.99981 
9.99950; 
999930 
9.99980 | 
9:29919 
9. 99979 
9. 99972 


9-99977 


9.99976 
9.99976 
9.99976 
999975 
9.99975 


5 


8.46817 
8.47245 
8.47609 
8.48089 


8.48505 


8.48916 
8.49325 


8|8.49729 


8.50129 
8.50520 
8.50920 


8.51309 
8.51696 


8.52079 


11. 11.588193 


11.57238 
11.56768 
11.556303 
80 55843 


11.5538 


11.549358 


11.544993 
11.5405 1 
11.836175 
11.53182 


11.2754 
11.5 2330 
11.5 1910 
11.581494 
11.511083 
11.506744 
11.50270 
11.49870 


178 


11.486690 
11.48303 
1147920 


8.52458 
8.52834 


11.47541 
11,47 105 


9. 99974 8.53207 11.460792 
9.99974 8.53577 11.4642 2 
9. 99973 8.5 3944 11.4605 5 


2.99273 8.54308, 11.4691 


—— Cotang. | | Tangent. 
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88 Deg res. 


11-49473'10| 
11.4007 
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2 2 Degrees, 
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8. 
8.55705 9.99971 
8. l 9.99971 
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118|8.603483|9.99905 


Cofine. 


Sine. 


9 99966 


16 8.59715 9.99956 [8.59749 
17 8.600339. 99965 


| Sint. Cofine \* Tangent. 
8.54281 9.99973 8.54308 11, 


8.54642 9.99973 8.54669 
8. $4999, 9- -99972 {8.55026 
55353 9.999728.55381 


8.55733 
8.56082 


56399 9.99 70 8.50429 
56743 9.99970 9. 56772 
8.57083 9.99969 8.57173 
8.57421 9.99969 8.57451 
108.5786 9.99958 8 57787 
11 8.58089 9.99968 8.58 120 
12|8.58419| 9.99907 8.58451 
13\8.58746|9-93967 [8.58779 


8.59428 


8.60007 
8.60383 


19; 8.60662 | 9.99964 | 8.60697 
20|8.60973|9-99903 | 8.61009 


21|8.01282|9.99963 8.61318 
22|8.01589|9.9990z | 8.61620 
23i\8'018931|9.99902|8.61931 
24.\8.62196| 9.99901 
25 |8.62496|9-99901 


26|8.62794|9.99960| 8.62834. 
27 | 8.63091 |9.99960| 8.63130 
28 8.63385 9.99959 3.03425 
29 8.63677 9.99959 8.63718 
| W 63967 9.99 588. 64009 


382785 
8.62535 


Cotang. | 


11.45330 


1144973 
11.446018 


11.44266 


1.43917 


1143570 
1143227 
11.42886 
11.42 548 
1142212 
11.41879 
11.41548 
11.41220 
11.40894 


11.4071 


1 1.40250 
11.3993 2 
1.39616 
11.39302 


11. 38990 


11.38681 


1138373 
11.38068 


11.37705 


11-37404| 35 


I1.37105 
1 1.36869 


11.326574 
11.36281 


12 


"Tangent gent. 


+ 


12 


— — 


87 Degrees. 


rr A Senor oy 4c erazht 


* 


2 Degrees. 1 


46 8.68356 9.99940 


79.999488. | 
818.08938 


— 


Sine. 


9.99946 


9.99941 


1 Sené. 


9.99958 
9.99957 
9.9995 
9.99956 
9-29955 
9.99955 
9-99954 
9-99954 
9.99953 
22 
9.99952 
9.99951 
9.99951 
9.99950 
9.99949. 


9.99948. 
9.99947 
9.99940 


9.99945 
9.99944 
9.99944 
9.90943 
9.99943 
9.99942 
9.99941 


9.92240 


Coſine. 
2 
9.90958 


8.64009 
8.64298 
8.64585 


6 8.64870 


8.65153 
8.05435 
8.05714 
8.65992 
8.66268 
8.66543 
8.66815 
8.67086 
8.67356 
8.67623 
8.67889 
8.68154 
8.68417 
8.68678 


8.69195 
8.6945 2 
8.69708 
8.69961 
8.70213 
8.70464 
8.70713 
8.70961 
8.71208 
8.71453 
8.71697 
8.71939 


Il Cotang 


Tangent. | 


; Cotang. 


11.35990 
I11.35701 
1.35416 
11.35129 
11.34846 
11.34504. 
I1.34285 
11. 34007 
11.33731 
11.33450 
11.33184 
11.329113 
11.32643 
1132376 
11.32110 
1131845 
11.3 582 


11.31321 |. 
1.31051 


I 1.30803 
11.30547 
11.30291 
11.30038 
11.29786 
11.2935 
11.292 86 
11.29038 
11.2879] 


11.28546 |. 
t1.28302| 


11.280600c 


June t. | 


10 


IM] o — IIS ow aw | 


TRE: ll 


2 . 2 —2 2 
=, Nerd Nee SEE * * 


1232 


3 


th. n 


a red At. Coe SIE 


wy a 


[aw sus | #220} 


ne — 


—ä—ũä—ñ . — — nor oa 


{| O © &N_ © 


— —]0?2tk‚ te et 


O 


3 Degre Fees. 


—_ 


—_ 


n 


N „ 


170 
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| Coſine. 


O 


Ce/ine, 


— 


9.99940 
9.99939 
9.99939 
9.99938 
999937 
9.99937 


9.99936 
9.99935 
9499925 
9.99934 
222933 
9.99932 
9.99932 
9.99931 
9.99930 
3529.929930 
9.99929 
9.99928 
59.909927 
9.99927 
9.29926 
719.99925 
9.99924 
999924 
9.99923 

9.99922 
9.99921 
9.99921 
9 99920 
9.99919 
9.99918 


Sine. 


Tangent. 


8.21939 
8.72180 
8.7 2420 
8.72658 
8.72895 
8.73131 
8.73366 
8.73599 
8.73831 
8.74062 
8.74292 
8.745 20 
8.74747 
8.74974 
8.75198 
8.75422 
8.75645 
8.75866 
8.76087 
8.76306 
8.70524 
8. 8.76741 
8.70957 
8.77172 
8.77386 
8.77599 
8.77811 
8.78022 
8.78231 


8.78440 
8.78648 


Cotang. | 


Cotang. 
1 1.28060 


11.27619 


11.27579 
11.27341 


11.27104 
11. 26868 


1126633 


11. 26400 


11.261168 
11.259327 
11.2570 


1125479 


11.2525 2 
11. 25026 
11.24801 


1124527 


1.24354 
11.24133 
11.23912 


11.23693 


11-23475 


I1.23258 
11.23042 
I1,22827 
11.22613 


. 22400 
11.221888 


{1.21977 
11.21768 


11.21559 


11.213511 


Tangent. 
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[=] 3 Degrees. 


Sine. 


Cofene. 


8.78567 9.99918 8. 
318.78773 9.999188. 
32 8.78978 9.99917 
3308.791482 9.99916 
348. 79395 9-99915 | 
35 8.29888 99997: .99915 | 8. 

3618-79789 9-99914 
37 | 8.79989 9-99913 
38 8.80189 9.99912 
3908.803879. 99911 
40 8.80585 9.99911 


41 | 8.80781 9: .99910 


9.99909 
438.8172 9.99908 8.81264 


9.99907 
45 28285 .99900 
461 8.81752 {9.99900 
47 8.81943 [9.99905 


508.825 12 9.99992 


51| 8.82701 9.99901 
52 8.82888 9.99901 


Tangent 


8.81068 


8.81458 
8.81652 
8.81846 
8.82038 
8.82229 
8.82420 
8.82610 
8 82799 
8.82987 


11 2032625 


111.1972322 


8. 80871 


Corang. | 
I1.21351130| 


1.21144 29 |- 
I1.20938 28 


11.209733 27 
11. 20529 26 


11. 20124 24 
11.19923 23 
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11.179524 
11.19325 20 
111912819 
11.18931118 


11.187357 
11.18541|16} 


I1.18347|15 
111815314 
11.17961|13 
11.177701 
11.175791 
11. 17389 10 
11. 17200 
11.17012 


538. 83074 9.99900 8.83174 | 71.76825 
9.99899 8.83361 | 11.16638 | 


55 8.83445 2.29598 8.83547 | 11-16452| 
8.82629 9.99897 8.83732 1175267 
57 8. 33529 (9.99897 8. $3732 1226408 b 

8. 5484477 3.55 99895 | 8.84099 | 11.159 
598.84. 77 9. 99894 8.84282|11.15717 
608.84358 9.99894 8.84464 1115535 
| Coſine. | Sine. Cotang. |_ 7. angent. 
_93 Es 2 86 Degrees. 


. IE = 82 — I 


* 8 ” PR. / i "4 = — 
5 2 * 3 4 _ 
Wo ö * g : Soc 5 * ** — 2 8 - - 
7 ren OT — 22 1 ps. . 
5 _ 
5 


4 Degrees, 
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Sine. | Cone. Tangent. 
8.84358 9.99894 8.84464 
8.545389.99893 8.84645 
8 9.99892 8.84825 
8.84897 9.9989 18.85005 
| 9.99890 [8.85184 
8.8525219.99889|8.85 362 
8.85429 9.99888 8.85 5 40 
8.85604|9.99887 8.85717 

9.99886 8.85893 
8.85954 9.99885 8.86068 
8.86128 9.99885 8.86243 
8.8630 19.998848.86417 
8.864739. 99883 8.86590 
8.86645 9.99882 8.86763 
8.868 169.9988 18. 86935 
8.86986 9.99880 8.87 106 
8.87156 9.99879 8.87270 
8.87325 9.99878 8.87446 
8.874939 99877 [3.87016 
8.87601]9.99%70 
8.87828|9.99875 18.8795 2 
8.87994] 9.99874 |8.88120 
8.88100|9.99837 3 [8.88280 
8.8832519.99872 [8.88453 
8.88490|9.9987 1 [8.88018 
8.8805 4|9.99870 8.88783 
3.88817|9.99%09 | 8.88947 
27 18.58980{9.99868[8.89111 
2813.,89142|9.99867 j8.09274 
8.89303|9.99866 8.89436 
8.89464| 9.99865 [3.89598 
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C 01ang. 


11. 


15535 60 


11. 
11. 
4. 
11. 
11. 


11. 
11. 
11. 
11. 
17. 


— —— mo 


11. 
1. 
11. 


11. 
11. 
11. 


II. 


11. 
115 
14. 
11. 
8 
. 
Ek. 
ES 
14. 
11. 
11. 


1535459 
1517458 
14094057 
14815056 


14637 55 


14459154] 
1428253 
14106052 
13931451 
13255 50 
13582149 
13409148 | 
13236147 
1306446 
12893 45 
12723144} 
12553143} 
1238342 
12215¾41 


1204740 


1187939 
11713 38 
1154637 
1138136 


11216 35 


11052 

10888 4; 
1072532 
10563131 
1040130 


Tangent. IS 


by 


—_— 1 


84 Degrees. 


I Degrees, ooEToml 
Fre. | Come. | Tangent | Cotarg. 

30| 8.89464 | 9.99865 8.89598 11. 10401 
[31 8.89024 |9.99804 | 8.89759 |11.10240 
32 | 8.89784 19.99863| 8.89920|11.10079 
33 8.89943 9.998628. 90080 11. 09919 
348. 9010109. 99861 8.90239 | 11.009760 26 
35 8.90259 9.99860 8.90398 11.09601| 25 
36|8-9041619.99859] 8.905 5611. 09443 24 
37 8.905739. 99858 8.90714 11.09285 
38 8.90729 9.99857 8.90871|11.09128 
39 8.90885 9.998506 8.91028 11.0891 | 1 
4018.91040|9.99855 | 8.91184 1108815 20 
41 |8.91194| 9.99854 8.91340 11. 08659 F 
42|8.91348|9.99853| 8.91495 110850418 þ 
43 |8.91502|9.99852[8.91649|11.08350j17] ; 
44 8.9165 5 9.99851 | 8.91803 |11.08196 | 
45 | 5.91807 | 9.99850) 5.0000] hn 
46|8.91959|9-99849| 8.92109 11.07890 
47 |8.92110|9.99848| 8.92261|11.07738 
43|8.92201|9.99847\|8.92413|11.07586 
49 |8.92411|9.99846 | 8.92564 | 11.074 35 
50|8.92500[|9-99845 8.92715 11.07284 
5 18.927109. 99844 8.92865 |11.07134 
52 8.92858 9.99843 8.93015 11.006984 
53 8.93006 9.99842 8.93164 11.068 35 
5448 93154|9-99840|8.93313|11.06686 
55 | $-93321|9-99839 8.93461|11.06538 
56|8.93448|9.99838 |8.93009|11.06390 
5718-93594|9-99837 8.937550 11.06243 | 
53|8.93739|9-99836|8.93903|11.06096 
59|$-93884 | 9.99835 8.94049 11.05950 
00|8.94029| 9-99834 8.94195 11. 08804 
| | Cofine. Fine. Catang. | Tangent. 
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—_—. -— >>> * 


made 


Sine. f 


8.940290. 


8.94 73 
8.94317 
3.94400 
8.94603 
8.94745 
8.94887 
8.95028 
8.95109 
8.95309 


= Tangent 


894195 


8.94340 
8.94485 
8.94629 
8.94773 


8 8.94910 


8.95449 


8.95589 
8.95728 
8.95867 
8.96005 
8.90142 
8 3 96280 
8.96416 
8.90553 
8.96689 


8.968249. 


8.96959 
8.97094 
8.97228 
8.97362 
8.97490 
8. 3.97629 
8.97701 
8.97894 
3.98025 


' Cofene. ofene. FR 


2:99799 


Sine. 


| Corang. 


8.95059 


6 8.95202 


8.95344 


e 2 e 


8.97824 | 11.021775 
8.97958, 11.0204 1 


8. 98092, 
8. 98225 


8.98357 


Cotang. | Tangent. +3 


« rally 03952 47 
1103813 46 


11h. 03674. 45 


| 11.02579| 


1.05804 60 


11.5659 59 
11.055148 
Th 85276185 
11.0522 655 
11. 09083 55 | 
11. 04940 
11.4797 
11.0465 5 
11.045145 
11 


53 
— 


11.04232; = 
11. 409 48 


11.033536 44 


11 82986 40 


1102850 39 
1102714 


11.02444 


5 01774 


11. 02309 


I 
| Cotang. 


54 


1103398 43 
ir. 03260 42 


11.037123 41 


11 01907 


31 
11.001642 30 


% 


84 Degrees. 25 


— 
— — 


c Drareer. | 
Sine. Cofene. 
8.98288 9.99798 
8.98418 9.99797 
8.98549 9.99795 
8.98678 9.99794 
8.98808 9.99793 
8.98937 9.99792 
8.990669.997908 
8.99194 | 9.99789 
8.99322 9.99788 
8.99449 9.922878. 
8.99576|9.99785| 5. 
8.99703 9.99784 | 5. 
3.99829|9.99783 
8.99955 9 997829. 
9.00081 9.99780 


9. 02069. 997799. 10.995772 
9-0033119 997789. 10.994456 
9.004569. 997779. 00679 10. 99320 
9.005 809. 997759. 10.99195 [1 
9-00704 | 999774 | 9:2 10.99070 

9.00827 |9.99773| 9.01054 10. 98945 
9.00950| 9.99771 9.01179 10. 98820 
9.0073 9.997709. 01303 10. 98696 
9.01196 9.997699. 014261098573 
9.01318 9.99768 9.01550 10. 98449 
9.01439 9.997669. 0167310. 98326 
9.01561 | 9.99765 | 9.01795 10. 98204 
19-01682| 9.99764 | 9.01918 | 10.98081 
9.01803 | 9.99762 | 9.02040 | 10.97959 
19-01923| 9.99761, 9.02162 | 10.97837 
| Cofine. | Sine. | C otang. Tangent. 
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9.01923 
9.02043 


9.02163 
9.02282 
9.02401 
9.925 20, 
9.02638 
9.02756 
9.02874 


9.82991 


9.03108 
9.03225 
9-03342 
9-03455 


9.99758 

9.99757 
9.99756 
9-997 54 


9.99753 
9.99752 


9.99749 
9.99747 
9.99740 
9.99745 
9.99743 
9.99742 


689 [9:99741 


9.04940 


9.05051 
9.05103 
9.05274 
9-05 385 


Coſine. 


9.99739 
9.99738 
9.99736 
9.99735 
92224 
9.99732 
9.99731 
9.99729 
9.99728 
9:9972/ 
9.99725 
9.99724 
9.99722 
9.99721 
9-99719 


Vw. 


9-99750 


Sine | "Cofint. J Tangent. | 
9.99761 


9.02162 
9.02283 
9.02404 
9.02525 
9.02645 
22255 
9. 9.52885 
9.03004. 
9.03123 
9.03242 
903390 
9 03479 
9.03590 
9-03714 
9.03831 
9.93949 
9. 04065 
9.04181 
9.04297 
9.04412 
9.04528 
9.04043 
9-04759 
9.0487 2 


9.04986 


9.05100 


905214 
9.05327 
9.05440 
9.05553 
95555 


10. 97595 
10. 97474 


10. 97234 
10. 96995 


10.960757 
10. 96639 


10. 96403 
10.9628 5 
10. 96168 


1.95934 
10. 95818 
10.95702 
10. 95587 
1.254271 


1.95356 


10.956241 


10.95 127 
10.95013 
10-94899 


10.94785 


10.94559 
10.94446 


Cofang. | 


Tangent. 


10.97 354 


10.9714 
10.90876 


10. 96520 


10.950591 


10. 94672 


1.943343 


131 


7 { 
Cotang. ] | 
.10.97837 '6o 
10.97716[|59 


| 50 


9 
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9.00910 


54] 
56 


59 9.08486 


| _Sine. 5 
9.05385 
9.05490 
9.05607 
9.05717 
9.05827 
35|9-05930 
9 . 0604 
9. 06155 
9.06263 
g- 0637219. 99706, 
409. 06480 9-99795 
9.56988 9 99703 
9- _ 
9.00803 


9.07017 


9.07124 
9.07230 9. 99694 
9.07 336 
9.) 442 9.99691 
2247 2.9090 -99090 
9.07653 9.99688 9.07964 
9.07758 9.99687 | 9.08070 
9.07 863 90. 99685 9.08 177 
9. — 9.99684 9.08283 
9.08071 08071 '9 99682 99682 E 08389 


9. 0.08175 9. 59981 9. -08494 
57, 9. pers © 9 99079 
58 9. 0838 4 9-990 78 


| Coſine. 

9.99719 
9-997 18 
9.99717 
9.99715 
9.99714 
9.99272 
9.997 11 
9.99709 


Tangent. 
9.05665 
9.05778 
9.05 590 
9.06001 
9.06112 


9.06224 


9.06334 
9.06445 


'9- 99708 9. 0055S 


19 99702 


3/9 99700! 
9. 99099, 9.07211 
9.99697 | {07.309 


9. 5.9990 
9.99693 


9.99 2 


— 9.08589 9.22871 
885 Cofine. | "Sine. 


8 | 
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Fine, | Crreng 


9.07102 


9.07427 
9.07535 
9.07643 
9.07750 
9.07857 


9.08 — 
9.08705 
9.08809 


9.08914 


Cotans. 
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By #: otang. 


19-94334 
| 10.94221 
10.94109 


10.93887 
10 SY 
10.93665 
10.4355 
19.9714 
1093334 
10.93224 
10.931156 
10. 93006 
10. 92897 


10. 92680 


10. 92464 
10. 92356 


10.92142 


10.92035 
10.91929 
10.91822 
10.91716 


10.91505 
10.91400 


10.91190 


10.91085 


Tangent. 


83 Degrees. 


10.93998 | 


10.92788; 
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10. 92249 


10.916101 
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18 
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7 Degrees. 


Sine. 


9.58592 
9.08794 
9.08897 
9. 8999 
9.09100 
9.09202 
9.09303 
9.09404 
9.09505 
9.09606 


9.09706 
9.09800 


9.09900 
9.10006 
9.10105 
9. 10204 
9. 10303 
9.10402 
9.10500 
yy. TOLUY 


9.10697 
919795 
9.10892 
9.10990 
9.11087 


9.11280 
9.11377 
9.11473 
9.11569 


| Cofine. 


Cofine. | 
9.99675 
9.99073 
9.99671 
9.99670 
9.99668 
9.99667 
9.99005 
9.99664 
9.99662 
9.99660 
9.99659 
9.99657 
9.99656 
9.99654 
9.99052 
9.9965 1 
9-99049 
9.9964 
9.99646 
9.99644 
9.99043 
9 99641 
9.99640 
9.99638 


Tangent. 
9.08914 


9.09018 
9.09122 
9.09226 
9.09330 
9-294 33 
9.095 36 
9.09639 
9.09742 


q 


9.09940 
9. 10048 
9. 10150 
9.10251 


910454 
9.10555 
9.10655 
9.10755 


9.10955 


911055 
9.11155 
9.11254 


9.99636 
9.99035 
9.99033 
9-99031 
9.99630 
9.99628 
9.99626 
Sine. 


9.11353 


9.11452 


9.11550 
9.11049 
9.11747 
9.11845 
9.11942 
j Cotang. 


20353] 


9.10856 


9.09844 | 


10.8995 1 
10.89849 


10.89748 | 


10.89646 
10.89545 


10. 89445 
10. 89344 


10. 89244 
10.89143 
10. 89044 
10.88944 


10. 88844 


10. 88745 
10. 88646 
10.8847 


10. 88449 
10.8835 | 


10.8825: 
10.8154 


10. 88057 
7a ent. 
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82 Degrees. 
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EE; Degrees. 
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dine. Cofrne.” 
9. 11569 9.99620 
9.11665 9.99625 
9.11761 9.99623 


3]9.11856 9.99621 


9.11951 9.996 20 


35 9.12046 9.99618 


9.12141 9.996 6 
9. 12236 9.99615 


9.12330 9.99613 


9.12424 9.99911 
9.12518 9.99510 
9. 12120 
9.12700, 9.59900 
9.12799 9.99504 
9.12892 9.99603 
9.12985 | 9.99601 
9-13078 9.99599 
Sky 9.88780 
. 9-9959 
9.13359 9.99594 
913447 2.28825 
9.73535 9.99589 
9.ꝗ6—35219.95587 
9.13072 = 


9 99554 
9-13994 9.99582 
9.140859 99580 
9.14175|9.99578 
9.14265 |9,99577 
9-1435519-99575 
| Cofmme. Sine. 


Tangent: 
9.11942 
9.12040 
9.12137 
9.12234 
9.12331 
9.12428 
9.12524 
[9.12621 
9.12717 
9.12813 
9.12908 


9.13004 
9. 13099 
9.13194 
9.13289 
9.13393 
9.13478 
9.13572 


6 9.13666 


9. 13760 
9-13854 


9.14040 
9.14134 


9.99585 [9-14226 


9 14319 
9.14412 
9.14504 
9.14590 
9.14688 
9-14780 


Cotang. 


A 


10.87862 


10.865 21 


9.13947 


10. 85403 


Cotang. | 
10. 88057 


10. 87959 


10.87765 
10. 87668 
10.87571 | 


10.87475 
10.87378 


10.87282 
10. 87186 
10. 87091 
10. 85995 
10. 86900 
10. 86805 
10. 867 10 
10. 86616 


10. 86427 
10. 86333 
10. 86239 
10. 86145 


10. 8605 2 


10. 85959 
10.85 366 


10.857733 


10. 88680 
10.85 587 
10. 85495 


10.853211 
10.85 219 
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1 


Sine. | Cefine. 


9.14445 
9.14534 
9.14624 
s 
944802 
9.14891 
9.14980 
9.15068 
9.15156 
2 
Gn 1518 
9.15420 
9.15508 
9: +5595 


9-15770 
9.15856 
9.16943 
9. 16030 

9.16116 

16202 
9. 16288 


9.26374 
9.16459 
9.15545 
9. 5.15530 
9.16715 
9. 16800 
* 10885 
9: — ien 


Cf. 


Ceſine. 2 i 
2:99575 2 
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| 419.4871410. 5128556 
2.5799 9.98040 9.4879 10.5 1240 55 
9.46840 9.98036 9.48804 10.5 119554 
9.40881 9.98032 9.48849 10. 5115053 
9.40922 9.980289. 48894 10.5 1105 52 
99.406963 9.98024 9.48938 10.5 106151 
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16 9.47249 9.97997 9.492510 10.59748| 44. 
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18 9.47330 9.57989 9.493400. 065942 
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219.4745 19.7977 99433 10. 50525 392 
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9.49920 


9. 50072 
3919-50147 


9.48998 
94937 
949075 
9.49114 
9-49153. 
94192 
9-49230 
9-49269 
9.49305 
94934 
9.49385 


9.49423 
9.49462 
9.495 
9.49538 
9.49577 
9.49015 
9.49653 
9-46691 
9-497 30 
9-49768 


9.49806 
9-49844 
9.49882 
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9.49990 
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9.97820 


9.978 1.97816, 
9. 97812 
9.97808 
9.97804 
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9.97795 
9.97791 
9.97787 
9.97783 
9.97779 
9-97775 
9.97771 
9.97766 
9.97762 
9.97758 


997754 
9.97750 
9-97 746 
9.97741 
997737 
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997725 


9.97720 


9.97716 


9.97712 
9.97708 


9.97704 


9.97699 
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9.51563 
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9. 1.51648 
9.51690 
9•51733 
9.51770 
9.51818 
9.51861 
9.51903 
9-31945: 
9.51988 
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9.52072 
g9-52115 
9-$2157 
9.52199 
9.52241 
9.52283 
9-52325 
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10. 48693 
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| 33|9-50260[9.97082| 9.52577] 10. 4742227 34% 
34.5098 9.97678 9.52619 10. 4738026 1 
[3512-59335 N. 22574 9-52661] 109.4233825 1 
{3619-50373 [9-97079; 9.52703 10. 4729624 1 
37.504119. 97665 9.52745 104725423 is 
{3819-50448 [9.97661| 9.52786] 10.47213|22 "nn 
{3919-50485 9.97657 9.52828 10.477121 1 
4222523 2.2753 2.2870 10.47129] 20 3 
419. 50560 9.97648 9.5 291110. 4708819 . 
[4219-59598 . 97644 9-5295 3] 10.47046| 18 i# 
43 2 9-9, 640 9.52995 10. 470417 bo 
144 {9-50672|9 97636 9.53036] 10. 4696316 1 
4529209 9.27531 N-839728 19.492115 "Ti 
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14719-5097 84997623 9.53161 10. 4583813 1 
48 9.5082 19. 97618 9.53202] 10.460797 | 12 _ ou 
14919-5085819.97614[9-53243] 19-40756| 11 = 
15919-50895 [9-97610[ 953285] 10.407 14110 = 
[5119-50932 [9-97605|9-53326110.46073] 2 3 
{5219-50969 [9.97601 |9.53367| 10.46632} 8. "HR! 
[5319-51006 [9.97597 | 9-53409] 10-40590} 7 i 
[5419-51043 9.97593 9.53450 10. 40549 6 bet. of 
{55 |9-51080|9.97588|9.53491 10.40508 ny Wi i; 
15519-51117 [9-97584[9-535321 1040407 1-4} "FR 
15719-51153|9-97580|9-53573]10.40426] 3 1 
15819-51190[9.97575|9-53015|10.40384| 2 1 
5951227 9.9757 1 9.5365610.46343 1 by 
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1719.5 1882 
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239.5 2098 
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9.975499. 


9-97 5+5 


9-97540 
9.97536 
9.97532 
9.97527 
9.97523 
9.97518 
9.97514 
9.97510 
9.97505 
992201 
9.97496 
9 27483 
9.97488 

9.97483 
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9.97470 
9.97465 
9.97461 
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9.54552 
9.54592 
9.54633 
9.54673 
9.54713 
9.54754 
9.54794 
9.54834 
9-54874| 
9.54974. 
| Cotang. 


Tangent. 


" Cotang. 
10.46302 
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10. 46098 
10.46057 
10.46016 


10.45975 
10-45934 


6]10.45893 


10.45853 
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10. 45690 
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10.45 09 
10.455869 
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10.45488 
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10.45 407 
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10.45 326 
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9.97371 
9-97 307 
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9.55032 
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10.4468 5 
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10 44565 
10.443 
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2,945 3474 
3 9-53509 
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69.5 3612 
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8 9.53681 
9 9.53716 


9-53785 
1219-53819 
13 9.53883 
14 9-53888 
15 9-53922 


| 16 9.53955 


9-5 3990 
9.54024 
9.54059 
2884893 
9.5427 
9.54161 
9.54195 
9.54229 
9.54203 
9-54297 
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9.97298 


9.97284 


9-97270 
9.97266 
9497261 


9.97252 
9.97247 
9.97243 
9.97238 
997233 
9.97229 
9.97224 
9.97219 
9.97215 
9.97210 
9.97205 
9.97201 
9.97195 
9.97191 
9.97187 
2227182 
997177 
9.97172 
9.97168 
9.97163 
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9.972939. 
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10.43775 
10.437365 
10.4327 
10.4365 8 
10.43618 
10.43579 
1043540 
10.435011 
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1 204.3423 
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10.43345 
10. 43 306 
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10.43112 
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10.42996 
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31 9.54466 [9.97154 |9-57312] 10.42687 [29] 
3219-54500[9.97149]9.57350| 10.42649 |28} 
3319-54533 9-97 14419-57389] 10.42610 [27 

34 |9-54507| 9-97 13919-57427 10. 4257226 
35 [9:5400119-9713519-57466| 19.4233 24 
369.546349. 97130 9.57504 10. 42495 |24 
37954668 9.97 259.8754 10.424723 
38 9.54701 9.971209.5758110. 42418022 
39 9.54735 9.971169.57619 104238021 
4019:54708|9.9711119.57657 1.42342 20 
41954802 9.97 106 9.57695 10. 4230419 
42954835 9.97 10109 57734| 10.42205|18 
432548599. 97097 9.5777 210/4222717 
[44 9-54902|9.97092[9.57810| 10.42189] 16 

{45 (9-54936|9-97087|9.57848; 10.42151]15 
{46|9-54909]9.97082]9.57886| 10.42113}14 
14719-550902|9.97077[9.57924 | 10.42075]13 
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[48 [9-55035|9-9707319-57962 | 10. 4203712 
499.5 5069 9.970680. 5 800 10.499911 
500. 58102 9.97063 9.58038 10.441951 10 
5109.585135 9.97058 9.5807 10.4923 
[52]9-55168[9.97053[9-58114 |10.41385/ 
15319-35201|9.97049[9.58152|10.41847] 
5419+55234|9-97044 |9-58190 | 10.4180 9 
{5519-55268 9-9703919.58228 | 10.41771 | 
{55[9.55301[9-970341|9-58266 10.41733 
5719-55334|9-97029|9.58304 | 10.4 1695 
|5819-5530749-97024[9.58342|10.41057 
(5919-55399 |9.9702019.58379 | 10.41620 
6019-55432 |9-97915| 9.58417 10.4182 
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9.97010 
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9.97005 
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9.96995 
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9.96986 
9.96981 
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9.59270 
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310. 41506 
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10.4243 
10. 41205 
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329.5647 19.96857 9.59613 10. 4038528 
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9.94759 
9.94753 
9.94746 
9.94740 
9.94733 
22422 
9.947 20 
9.94713 
9.94707 
9.94700 
9.94093 


——— —-— 


9.94680 
9.94673 
9.94667 
9.94060 


9.94653 
9.94047 
9.94640 
9.94033 
9.94027 
2 
9.94613 
9.94600 
9.94000 


Sine. 


Coſine. ' 


Tangent. 
9.71047 


9.71078 
9-7 1709 
9.71740 


9.71770 


9.71801 
9.71832 


9.71863 


9.71894 
9.71924 
9.21955 


9.71986 
10. 27983 


x [0.27992 


9.72016 
9. 72047 
9.72078 
9.72108 
9-72139 
9.72170 
9.72200 
9.72231 
9.72202 
9.72292 
1 
972733 
9.72384 
9.22414 
9.72447 


9-94593] 9-72507 


10.28321 


10.23290 


10.28259 


10.28229| 
10.28198 


10.28167! 


10.2813h 
10. 28 105 
10. 28075 


10. 28044 
10. 28013 


10. 27921 


10. 27891 


10. 27860 


10. 27829 
10.2779 


10.27768 
10.27737 


10.27707 
10.27676 


10. 27646 
10. 27615 


10.2758 5 
1.27554 


10.275 24 
1027493 
10.274630 


10. 27432 
Tangent. 
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21 
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19] 
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28 Degrees. 


Sine. 


| Cofene. | 
9-9459319 


9.94586 
9.94580 
9.94573 
9.94566 

9.94559 


9.94553 
69.9454 
9.94539 
9-94532 

9-94526 


9-94519 
9-94512 
0419-94505 
9-94498 
994492 
389.94485 
9.94478 
994471 
9.94465 
9:94458 


Tangent. 
9-72507 


9. 
9.72750 
9.72810 


9.72841 
9.722871 


9.72901 
9.72932 
9.72962 
9.73023 


9.73083 


973174 


9.94451 
9.94444 
9.94437 
619.94430 

19:94424 


319-94417 
19-94410 
9-94403 
9.94396 

9.94389 
i Sine. 


9.73235 
9.73265 
9.73295 
2.23325 
9.73387 
9.7338 
9.73416 
9 73446 
22077 


i 


9. 22 | 


9,72780 


9-72992 
9.73053 


9.73114 
9.73144 


9.574 


Cotang. 


| Cotang. 
10.27432 


10.27 402, 
8110.27 371 
| 10.27 341 
3] 10.27 FLO 
10.27.280| 


10. 27249 
10.272191 


10. 27189 
10. 27158 
10. 27128 
10. 27098 
10. 27067 


10. 27037 N 
10. 27007 | 


10.26970 45 


10. 26946 
10. 26916 


10. 26885 


10.2685 5 
10. 26825 


10. 26795 


10. 26764 


10. 26734 
10. 26704 


10. 26674 


10. 10.266444 | 
610. 26673 


10.265 83 
10. 26553 


10.265 23 
Tangent. 


61 Degrees. 
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et 
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: Sine. 
30 9.67866 


31 9.87889 
32|9-67912 
33 9.67936 
34-|9-67959 
35 9.67982 
36.| 9.68005 
37 | 9.08028 
38 9.68051 
39 9.68075 
40 9.68098 
41 9.68121 
42 
43 


9.681 
9.68165 
44 968190 
45 9.68213 
46 9.68236 


[47 9.68259 
48 9.68282 


* Cofine. 

— N ö 
9.243899. 
9.943829. 


9.94376 
9.94369 


Q-94334 
90327 
9.94321 
9-94314 
9.94307 
9.94300 
9.94293 
9.94286 
9 
998472 
9.94265 
9.94258 


9.94251 


9.94244 
9.94237 
9.94230 
9.94223 
9.94216 


9.94209 


9.94202 
9.94195 


9.94188 
9.94181 


Sine, 


9.94362 9. 
9943559. 

59.943489. 
9.943419. 


9.73747 
9.23727 
9.73807 
9.73837 
9.73867 
9.73927 
9-73957 
9.73986 
9.74016 
9.74046 
22429 
9.74106 
19-741 36 
9.74166 
9.74196 
9.74226 
9.74255 
9.74285 
9.74315 
9.74345 


9-74375 
| Cotang. 


10. 26493 


6610. 26433 
6.10. 26403 
6 10. 26373 


| 
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| 


T angent. 2 


Cetang. 
10 26523 


10. 26463 


10. 26343 
10. 26312 
10. 26282 
10.2625 2 
10. 26222 
10. 26192 
10. 26162 
10. 26132 
10. 26102 
10. 26072 


10. 2604 2 
10. 26013 
10. 25983 
10. 25953 
10. 25923 
10.258939 
10.25 863 8 
10. 25 8337 
10.258031 6 
2 
4 
3 
2 
I 
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1 
10.25714 
10. 25684 
10. 25654 
10. 25624 
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9.69122 
$.09144 
9.69166 
9.69189 
9.69211 
9-09233 
Coſine. | 


9-94174 


2 | 9.94167 


9.94160 
994153 


9.94146 


9.94139 
9.94132 
9.94125 
9.94118 
9.94111 
9.94104. 
9-94097 
9.94090 
994083 
9.94070 
9.94069 
9.94002 
9.94055 


79. 94048 


1221 
9.94033 
© 94020 
9.94019 
9.94012 
9.94005 
9-93998 
9.93991 
9.93983 
9.93976 
9.93969 


\ Sine. 


19:74375 


9.74404. 
9.74434 
9.74464 
9•74494 
9.74524 
9.74553 
9.74583 
9.74013 
9-74042 
9.74072 
9.74702 
9.74731 
9.74761 
9.74791 
9.74820 


9.74890 


9.74880 


9.74909 
9.74939 
22498 
9.74998 
9.75028 
9.75057 
9.75087 
9.75116 
9.75146 
9.75175 
9.75205 
9.75234 
9.75204 


Cotang . 


Cotang. 
10. 25624 
10.25595 
10.25505 
10.25535 

10.25505 
— I7S 
10.25446 
10.25416 
10. 25386 


10.2357 
10. 26327 


10. 25 297 
10. 25 268 
10.25 238 
10. 25 208 
10.25 179 
10.25149 
10.25 1 19 
10. 25090 
10. 25060 
10. 25031 
10. 25001 
10. 24971 


10. 24912 
10. 24883 
10. 24853 
10. 24824 


10. 24794 
10. 24765 


10. 247 3 5 
T angent, 


10.24942|: 
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60 Degrees. 


Sine. , Cofine. Tangent. Cotang. 
9.69233 |9-93909[9-75204 | 10.24735|30| 
31 |9.69256|9.9396219-75293 [10.24706[ 2g 
3219.69278|9-9395519-75323| 10. 2467628 
33 9.69300 9.93948 9.75352 10. 2464727 
34 9.69323 9·93941 9.75382 10.2467 26 
35 |9-69345 2˙23933 9.28411 19.245880 25 
36 19.69367 9.939269.75440 10. 245 5924 
37 [9.69389 9.93919 9.75470 10. 245 2923 
38 9.69412 9.93912 9.75499 10. 2450022 
39 [969434 [9-93995 9.75520 10. 2447021 
40.2.2456 |9-93897 [9-75558] 19-24441 [20 
[41 [9.69478 9.93890 [9.75587 |10-24412|19 
42 |9.69500 9.93883 [9.75017] 10.24382|18| 
43 9.69522 9.938769.75646 10-24353|17 
144 [9.69545 9.93869 9.75675 10-24324|16 
45 19-6957 |9:93301 [9.75705 | 19:24294 |15| 
145 19.69589 [9-93854[9.75734| 19-24265 [14 

47 [9.69611 [9.93847 9.75763 10. 2423613 
43 [9.69633 [9-93840[3.75793| 19-24206, 
49 9.69655 |9-9383319.75822|10-24177 11 
5219-69677 22825 2288824148 10 
519.696999.938 189.7588010. 24119 
529.6972 19.938 119.759 10 10. 24089 
53 9.69743 9.93804 9.75939 10. 24060 
5419-69765 9.93796 9.75968 10.2403 
| 95 9.69787 9.93789 9.75997 10. 24002 
56 [9.69809 9.937829. 76027 10. 23972 
57 19-09831[9-93774 9.76050 10.2394 3 
15519-6985 3[9-93707 [9.76085 | 10. 23914 
59 [9-09875|9-9370019.76114| 10.23885 
(9219-69897 [9-93753|[9-76143] 10-23856| 
1 Coſine. Sine. Cotang. Tangent. 
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970353 


9.70417 


9-70503 
9-70525 


70245 
70266 
9.70288 


9.70374 
9.70395 


928432 
9.70400 
9.70482 


9.70546 


71 Cofine, ; 


9.93783 


9.93745 
9.93738 


9.93731 


+| 9-93723 
69.937216 


9.93709 


9.93701 


9.93665 


4 


9.93613 


9.93521 


9.93561 


Sine. 


9.93694 
9.93087 
9.93679 
9.93672 


9.93657 
9.93650 
9:93943 
9-93035 
9.93628 
9.92620 


9.93006 
9.93598 


9.93584 
9.93570 
9.93569 


993554 
9.93546 
9.93539 
9.93532 


2 


—— ͤuu— 


9.76231 


{ 


9.76435 


9.76551 


9.76667 
9.76725 


2 
9.76841 


| Cotang. 


Tangent. 


9.70143 


9.76173 
9.76202 


9.76260 
9.76289 
9.76318 
9.76347 
9.76377 


9.76493 
9.765 22 


9.76580 


9.76609 
9.76638 


9.76696 


9.70754 
76783 
9.768 12 


9.76870 | 
9.76899 
9.70928 
9.76957 
9.76985 
9.77914 


——_— 
| Corang, | 
10.23856 
10. 23826 
10. 23797 
10.23768 
10. 23739 
10.2370 
10.23681 
10.2365 2 
10.235593 
10.23564 
23537 
10. 23506 
0.33477 
10. 23448 
10. 23419 
10. 23390 
10. 23361 
10.3332 
10. 23303 
10. 23274 
10. 23245 
10. 23216 
10. 23187 
10. 23158 
10. 23129 
10. 23100 
10. 23071 
10.2 3042 
10. 23014 
10. 2298 5 


— r —-— 


ET angent. 
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| 120 


= Degrees. | 
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19.933 


5.93524 


19493517 
9.93509 
2 9.93502 


9.93494 
9.93487 


95 9.93479 
8 9.93472 


9.93464 


6019-93457 


9:93449 


31923442 


9-93434 
9.93427 


6193-93419 


9.93412 
9.93404 
9.93397 


9.93382 


9.93374 
9.93367 


993359 


9.93352 
923344 


9. 9.9333⁵ 
9.93329 
9.93321 


9.93300 


Sine, 


9.77072 
9.77 107 


9.77188 
9.77216 
9.77245 
9.77274 
9.77393 
9.77332 
9.77360 
9.77389 
9.77418 
9.27447 
9.77475 
9.77504 
9.77533 


$9 9.77562 


9:77590 
9.77019 
9.77646 
9˙77 676 
19: 77705 
9:77734 


9.77762 
9 77791 


9.77820 10. 22179 
9.93314 9. vat 10.22151 


Ae 77877 
"Sine. | Corang. | 


7 angent. 
1299 14 
9.77043 


997 
22219 
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Cotang. 
10. 22995 
10422927 
10.22898 
10.2286g 
1.22840 


10.228111 
10.227983 


10. 22754 | 
I0:22725. | 


10.22696 


10. 22667 
10. 22639 


10.226101 


10. 22581 


10. 22552 [ 
— 


10.225 24 
10. 22495 
10. 22466 
| 10.22437 
10. 22409 
10. 22380 
10.2235 1 
10.22323 


10. 22294 


10. 22265 


| 10.22237 
10. 22208 


10.221 22 
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31 Degrees. 


Sine. 
9.71183 
9.71204 
9.71225 
9.71240 
9.71207 


Q-7 £309 
9.71330 
9.71351 
8971772 
921393 


9.71414 
9.71435 
9.71456 
9.71476 
9.21497 
9.71518 
9.71539 
9.71560 
9.71580 
2 
9.71622 
9.71643 
9.71663 
9.71684 
9.71705 
9.71725 
9.71746 
9.71767 
9.71787 


9.71808 


| Cofene. | 


9-7 1285, 


9-23396 
9.93298 
9.93291 
9.93283 
9.93270 
9.93208 
9.93 260 
9.93253 
9.93245 
9.93238 
9.93230 
9.93222 
9.93215 
9.93207 
9.93199 


9.93184 
9.93170! 
9.93169 
9.93161 


9.93140 
9-93138 
9.93130 
9.93122 
9.93115 
9.93107 
9.93099 
9.93092 


9223122 9.28303; 


99031532. 


Sine. 


Coſine. 


9.93084 
9.93076 9.78731 


Cotang. 


* Cotang. 


10. 21979 
110.21951 


10. 21893 


| 10:21808 


2 |10.21637 
{10.21608 


[10.21552: 


145 


10.22122 


10. 22094 
10. 22065 


10 22008 


10.2 1922 


10. 21865 
10. 21836 


10. 21779 
10.21751 
10.21722 
10. 21694 


10. 21665 


10. 21580 


10.21523 


10. 21495 
10. 21466 


10. 21438 


10.21353 


10.21324 


10. 21296 
10. 21268 


10. 22036 


10.214093 
10. 21381 


Tangent. 


121 


1111 


58 Degrees. | 


S| 31 Degrees. _ | 148 
Se. Cofene. |1angent.| Cotang. | © 
3919-7180819.93076 [9.78731][10.21268| 30 
319.71829 9.93008 9.78760 10. 21239 29 
32 9.71849 9.93061 9.78788 10. 2121128 
3309.718709. 9305 3 [9.78816 10. 21183 27 
349.7 1890 9.93045 9.78845 10. 2118426 
35 
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9-7191119.93037 9.28823 4p. 2112625 
9.719319. 93030 9.78901 10. 2109824 
9.7195 29.930229. 78930 10. 2 106923 
9.719739. 93014 9.78958 10.2 104122 
399.7199309. 93006 9.78986 10. 21013 
40[9-7201319.92998 9.29015 10. 20984 
41.720349. 92991 7904310. 20956 
4219-72054 9.92983 [9.79071 10. 20928 
43 [9-7 20751 9.92975 9,7909910. z ogoo 
44 [9-7 2095 9.92967 9.79128 10. 20871 
45 [9-72116|9.92959 9.70186 10. 20843 
46 9.72136 9.92952 9.79184 10. 20815 
479 ˙721579· 929447921210. 20789 
48 9.721779. 92936 9.79241 10. 20758 
49972197 [9.92928 9.76269 10. 20730 
50 9.72218 2.22920 [9.79297 10. 20702 
51972238 9.92912 9.79325 10. 20674 
52 9.72258 9.92905 [9.79353] 10. 20646 
5372279 9.92897 9.7938 110. 20018 
5409.722999. 92889 9.79410 10. 20589 
55 9.22319 9.22881 9.29438 10. 20861 


5609.723409. 928739. 7946610. 20533 
5719-72360[9.92865 [9.79494 | 10. 20505 
5819-7238019.92857 [9.79522] 10. 20477 
5919-7240019.92849 9.79550 10. 20449 
609.7242019. 928429. 7957810. 20421 


1 Co/ine. | Sine. | Cotang. | Tangent. 
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9.724619 
9.72481 
9.72501 
9.72521 


32 "32 Degrees © 
Sine. | Ce. ofene. | Tangent. 


9.9204 9.92842 
9. 92234 
9282 
4 92818 
9.92810 


11 
12 


13 


{ 


9.92780 
9.92778 
9.92770 


2 22622 9.92762 


9.72642 
9.72662 


9.72682 


16. 


13 
19 
20 


9.72702 


9.747243 
9.72742 
9.72762 
9.72782 
9.72802 
9.72822 


9.72842 


9.72862 
9.72882 


9.72902 


ARES 72922 
9.72942 
9.72981 


29 9.73001 
2 2 73021 


FR Hine. 


992754 
9.92745 
9.92738 
9.92731 
9.92723 
9.92715 
9.92707 
9.926099 
9-92091 


9.92675 
9.92007 
9.92659 
9.92651 
992043 
9.92635 
9.92027 
9.92019 
9.92610 
9.92602 92602 


| Sine. 


9.92802 ; 
5 7838252 


9.72582 
9.72602 


9.9205. 92683 
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9.79747 
9.79775 
9.79803 
9.79831 
9.79859 
9.79887 
9.79915 
9.79943 
9.7997 
9-79999 
9.80027 
9.80055 
9.80083 
9.80111 


9. 80167 


9.80223 
9.80251 
9.8027 80279 
9.80307 
9. $0335, 
9. 80362 


| 9.80390 
9.80418 


1122 
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9. 80130 
9-8019g 


| Corang. | 


10. 20421 


10. 20392 


6 110, 20336 


10.20308 


10. 20280 


10. 20252 
10. 20224 
10. 20196 
10. 20168 
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10. 20112 


10. 20084 
10. 20056 
10. 20028 
10. 20000 |. 


10.19972| 


I0.19944 
10.19910 


10. 19888 


10. 19860 


10. 19832 


10. 19804 f 
10.197760 


10. 19748 
10.197 29) 


19. 19692 


10. 19664 
10. 19637 
10. 19609 
10. 10.198581 
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24 9.82885 9.86832 9.96053 10.0394 36 
25 9.82899 9.868209. 9607810. 03921 35 


26 3! 


9.829139. 86809 9.96103 10.03896| 34 
2 9.82926 9.86797 9.96129 10.043870 33 | 
28 9.82940 9.86786 9.90154 | 10. 0384532 
299. 829549. 86774 9.96179 10.038920 31 
01982968 |9.8676319.90205] 10. 0379430 
Cofine. Fine. Cotang. Tangent. I 
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1 


17719-85 
17819.83620 [9.861 
1919.83634 [9.86187 
2019.83647 9.86175 
9.86163 9.97497 
[22[9.83674 [9.86151 
12319-83687 [9.86139 
2449.837019. 86 128 
2509.837149. 86116 


20 9.83737 0 86104 
2719-83741 |9 86092 
54 [9.86080 
2919.83767 [9.86068 


{3219-83781 [9.86056 


2 


12819.837 


2 


1 8 


[4 


 619.83459 [936341 

719-8347219-86330 [9.971 
9-97108| 
919-83499 [9-80306, 


1149.835269. 86282 
1249.835409. 86270 
139.835539.86259 
1149-83557 [9.86247 
1519-8358019.86235 
116 9-83594 9.86223 

7 [9.86211 


119.83661 


Colne. 


"ſt 


122 E 
| 


Tangent. 
D 9.96965 | 
9.96990 


86318 


659.9706 


9.97294 


99 9.97421 


9.97016 
9.97041 


2:97922 
9-97117 


9-97193 
9-97218 
9-97 244 
9.97269 


9-97 320 
9-97 345 
9-97 370 
9-97 396 


9.97446 
297471 


9.97522 
9.97547 
9.97573 
9.97508 
9.97623 
9.97649 


9.97699 


Sine. 


2.272285 


| 


Cotang. 


10. 03009 


10.02907 


10.02781 
10.027 55 ö 


10.02705 
10.02679 
10.0265 4 


10.02629 
10.02603 
10.02578 
0.02553 
| 10.025 28 


10.02502| 
1002477 

10.02452 
10.02426 
0.02401 
10.02376 
I0.02350 
9.97674 |10.02325 
10. 02300 
10.02275 


Tangent. | 


2 
Cotang. 
10. 03034 


10,0298 3 
10.0295 8 


10.02933 


10.o02882 
10,02857 
10.0283 1 
10.02806 


10.02730 


133. 


46 Degrees. | 


UD oy 136 | 
- Sine. Cofine. | Tangent. | Cotang. *. 36 
30 9.83781 9.86056;9.97725 10.02275 | 30 
31 
32 


9-83794 |9-86044|9.97750[10.02249 | 29 
9.83807 |9.86032|9.97775 |10.02224 |28 
3319-83821 [9.86020] 9.97800 10.02 199 27 
34 [9-833834 |9.86008|9.97826|10.02173 | 26] . 
35 9.838479. 85996 9.9785 110.0214825 
359. 83860 9.85984 9.97876 10. 0212324 
37 [9-33874|9-85972| 9.9790 10. 0209723 
38 9.83887 9.85960 9.97927 10.020722 
39 9.83900 [9.85948 9.97952 10.020471 | 
142 9.83913 9:35935|9:97977 10.02022 | 20 
41 [9-83927 9.85923 9.98003 | 10.01996] 19 
4209. 83940 [9.85911] 9.98028 |10.01971 [ 18. 
439.8390539. 85899 9.98053 |10.01946| 17 
449.839669.85887 9.98079 10.01920| 16 
45 2.82289 9.85875 22810410. 0189515 
4519-83993 9.85863 9.98129 10.187014 
47 0.84006 9.8585 109.98 15510. 0184413 
48 9.84019 [9.85839 9.908180 10.018 19 12 
49 9.84032 9.85827 9.98205 10.079411 
50 9. 84045 9.858 159.9082300 10.0759 10 
5109.840599. 85 802 9.98256 10.0743 
529. 84072 9.85790 9.9828 110.0718 
5319-84085 [9.85778] 9.98306|10.01693 | 
549. 84098 [9.85766|9.98332.|[10.01667 

5519-84111 [9.85754|[9.98357 10.011642 
_ [5619.8412419.85742|9.98382| 10.0161) 
57 [9-34137 [9-8572919-98407 | 10.01592 
58[9-84150[9.85717|9.98433 | 10.01566 
5919-84164 [9.85705 9.98458 10.011541 
160]9.84177 [9.85693] 9.98483 | 10.015 16 
| Cofine, | Sine. | Cotang. | Tangent. 
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© © 
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9.85520 


68 9.85607 
1 9.85595 
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ee 2 

9.85558 


Seal! 
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dg 
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WO 
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928871 


9.385540 


19-855 34 
9.85521 
9.85497 
985484 


9.85472 
9.85460 


9.85447 


9.85435 


9.9863 5 
9.98660 
9.9868 5 
9.987 1 I 
9.98736 
9.98787 
9.98812 
9.98837 
998862 
9.98888 
on 
9.98938 
9.98963 
2.28289 
999014 
9.99039 


9.99065 
9.99090 


922115 


——ů—ů————— 


5 | 9.99149 


9.99166 


4110.291516 


— ———— 


110.01491 | 
110.01405 
10. 01440 
10.014115 


10.01389 
10.01364 


10.001339 
10.01314 


10.01288 
0.01263 


10.001162 
10,011 37 
10.01111 
10.01086 
10. 01061 
10.0103 
10. 01010 
10.0098 5 
10.0960 
10-00934; 
10. oo 
10. oo 84 
10.008 59 
10.0083 z 
10.00808 
10.05783, 
10.00758 


10.01238 | 
1C,01212| 48 
10.01187 |, 


. | Cotang. | Tangent. | = 


45 Degrees. | 


n 
* | We". IO "PY 


44 Degrees. © "135 


5 : 
= e. Cofine. | Tangent. Cotang. 1 
| 39]9-84566 9.88324 9-99241 [10.00758130' 


319.845 9.8631 1 9.99267 1.00732 29 
3219-84591 |9-85299| 9.99292|10.00707 |28 
\33|9.84604 | 9.85286} 9.993710. 00682 |27 
34 9.84617 [9.85274] 9.99343 10. 0065626 
35 |9-84030 9.85202 9-99308 10. 0063125 
559.8464; 9585249 9.99393 10.060624 
379.84658 987715 9.99418 10.005 81023 


4. 


—— 


3819.84668|9.85224] 999444 10. 0055522 
399.8468 19.852120 9.99469 10. 53021 
40 9.84994, 9.85199 -99494 |19.90505 [29 
|4119:84707 985787 9.99519 10. 00480 
420 9.84719 9.85 174 9.99545 10. 00454 
4319-34732 |9-85102| 9.99570 10. 0429 
| +6|9:34745 [9-85 149] 9.99595 % 
2 98832 -9-99021 [10.00379|15 
46 19.84770|9-85124| 9.99046 |10.00353 
{ 47 |9.84783]9.85112| 9.99671 10. 00328 
489.847969.85599 9.99696 10.0303 
14919-84809 9.85087 9.99722 10. 0027711 
e 
15119-84834 [9:85061] 9.99772 1.0027 
_ -I5219.8484719-85049 | 9:99797 [10.00202Þ B 
153 bes 9.85030 9-99823 | — 7 
| 54 19404873 [9-95024 |. 9.99848 10.0075 90 oy, 
: (55191948 516.8501 5.99873 1949126 | 5; 
|5619.84897 9.84998 9.99898 | 10.001010 4 
15719-84910] 9-84986 | 9.99924 10. 00075 3 
I 
2 


58 9.84923 09˙84973 9-99949,| 1-0 
159|9-84935] 9.84961 | 9.99974 | 10.00025 
. 460 5 9.84948 10.00 10. 
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A 
8 7 Ol 
OF THE 
LDODOOGARITHMS 
OF 


NuMBERs, from m to 2000, 


To find the Logarithm of a given Number; ; and 
the contrary. 


R U L E. 


Find the Number in the Column Num. and againft it is 
its Logarithm, in the Column Logar. Likewiſe, if the 
Log. be given, ſeek the neareſt in the Ten and againſt 
it is the correſpondent Number. 


Thus, the Log. of 45 is 1 653213 and the 1 Log. of 1857 
is 3. 20881. 


And, if the Log. be 2 92648 8, the neareſt Log. in the 
Table is 2. 92634, "hoſe Number is 844. 


Note, It may 1 chat the Log. of a Number may 
be wanted, which exceeds the Table. In this Caſe, find 
the Log. of the 10th Part of the Number, and add 1 to 


the Cbaracteriſtic, which is the firſt Figure on the left Hand. 


Thus, for the Number 7150, the Log. of 715 is 2. $5430, 
and of 7150 is 3. $5430. 


1480 


| 


| Logarith| | Num Logarith| | NamyLagarah| 


8 


= 
* 


i o. 0οοð | 34 531] 5772807 
2 lo. 30103 35 1.5 681.8325800 
3 9.47712] | 30 1.55630 | 691.83884 
4 o. 025 | 37 1.56820 701. 84509 
5 o. 69897 | _38 | 1:57978 *3-1 71] 1.85125 
6 9.77816 | 39 [1.59106 7211.85733 
7 [0.84509 40 1.50206 73|1.86332 
) 8 [0.90309 41 1.61278 74 [1-86923 
9 [2:95424] | 42 [162324] |  75|1.87506| 
10 | 1.00000; 43 1.6334 761.8808 1 
11 1.04139 [44 1.64345 77 1.88649 
12 1.07918 [ 45 1.65321 781. 89209 
13 1.11394] | 46 1.65275 79 1.89762 
14 14012] | 47 [1.67209] 8.90309 
15 [1.17609] | 48 | 3:68124| 8111.908480 
1 16 1.20412 49 1.69019 | 821191381 
| 17 [1.23044 50 | 1.69897 831191907 
18 1.25527 51 702570 | 841.92427 
19 1.27875 52 [1.71600 85 1.92941 
20 1.30103 822427 86 2349 
21 132221 | 54 1.73239 87 1.93951 
t is 22 1.34242 | 55 1.74036 $8]1:94448 
the 23 |1-39t72] | 56 [1.74818] | 891.9493) . 
inſt 24 1.38021 57 1.78587 [90195424 
25 12224 8 1.253421 12204 
26 141497 59 1.77085 927.95378 
357 27 [1.43136 5 1.77815 93196848 
* 61 1.78532 9411.977312 
52 [1.79239] | 9511.97772 
* 631122234 251198227 
64 1.80618 97 [1.98677 
65 [1.81291 98] 1.99122 
oy | 66 — 22882 0991.990563 
= : 67 31 -8260 — 2.000D0! 
nd, | 


r 


= 
4 2.12710 
5 2.13033 
3 -13258 
104 208704 ' F3712.13672 
105 2.02118 | 13812, 13987 | 
186 2.02530 139 2.14301 
107 2.29388 1402.146512 
108 2.03342 1412. 14921 
109 2.03742 1422.152228 
110 — 2 _143]2-15533 
111 2.04532 1442.158360 
112 2. 4921 1452. Sons | 
1132. 05307 | 146|2:16435 
114|2:05690 147 2.16731 
15 2.06059 148 2.17026 
116 2.06445 149] 2.17318 
117|2.06818| | 1502. 17609 
1182.057188 1512. 17897 
119 2.07554 1522.181184 
2022918 [153 2.18469 
121 2.08278 | 154 2.18752 
122 2.08635 155 2.19033 
123 2. 08990 1562.193312 
1242.093424 [1572.19589 
25 2. 9691 158 2.19865 
1262 2. 10037 1592. 20139 
127 2. 10380 1602. 20412 
128 12.1021 1612. 20682 
1292. 11058 1622. 2095 1 
130 2.11394. 1632.271218 
1311 2.11727 104|2.21484 
132 | 2.12057 165|2.21748 
133| 2.12385 1662.22010 
13412. 12710 16 712.2221 


— 8 SE] Wt... 


168 
N 169 
170 
| 171] 
172 
W 4 


174 


175 


N 
178 


* 
167 


2. 24054 


176[2-24551} 


2-24797| 


2.26245 


2.27 2.27184 


[2.28103 
1 


2.28855 


| 


2.29885 
2.3010 | 


2.22271 [ 
£+22530 
2-23044 
2229911 
2.23982 
2.23804 


2.24303 


2.25042 
225 285 
2 25527 
2.272507 
2. 2.26007 


2.26481 
2.26717 
2. 2.26951 
2.2741 

2.27646 
2.27875 


2.28330 


* 


2.28780 
2.29003 
2.29225 
2.29446 
2.29666 


200 


Num | Logarith Num Logarith E | Num Logari | 
201 2.30319 234 |2-56921 2672.426510 
2022. 30535 2352. 106 | 26812.42813| 
2032.307409 | 23612-37291 26912-42975 | 
204 | 2.30963 237 2.37474 || 276]Þ: 43736] 
zo5|2:31175] | _23812-37657], | 27142-43296] 
206|2.31386| 239 2.37839 27262 43456 
207 2.31597 2402.380211 2732.436716 
208 2.31806 | 241 2.38201 2742.437765 
209 2.32014 2422.383810 2772-43933 
210/2322210 | 2432.385860 | 276]2,44090| 
211|2-32428 2442.387388 | 2772-44247 
212| 2.32633 245 |2.38916 278 2.44404 | 
213232837 |. 246[2.39093] 279 2.44560 
214 2.33041 247 2.39269 280 2.44715 | 
21512-33243] | 24812.39445] | 231|2.44870; 

2162.334455 2492. 39619 2822.458024 

1 21712. 33645 _ | 250 2.39794 283 2.45178 f 
2182. 33845 | 251|2.39967 284245331 
219 2.34044 | 25212.40140| | 255|2.45484| 
220] 2.34242] {| 2531]2.40312| | 2802 2.45030 | 
221 2.34439 254| 2.40483 2872. 24788 | 
222|2.34635| 255 2.40054 2882.459390 
2232.348300 | 256 3 289 2.46089 
2282.352180 | 258 avi 4 291 2.46389 
226|2.35410] | 259|2.41329 2922. 248885 
227 z. 35602] | 2602.414974 292.4668 
228 2.35793 - 261 2.41664 2942 $4 
229| 2.35983 2621/2.41830 295 | 2.46982 

| 2302-36172] |} 2532.419925] | 296|2.47129 

231 [2.30361] | 264|2.42160 297| 2.47275 

{ 232{|2-30548 265 2.42324 298] 2.47421 

2355 2:367'55 | 266 | 2.42488 | 299] 2.47507 
2341 2.3692 2671 2.426511 3001 2.47712 


5 | 
8 


Logarith| 7.5 
367 | 2.56466 _ 
3682.565844 7 
369 | 2.56702 4 
| 370|2.50820 
3712-56937 

372 2.57054 
373257170 
| 37412-57287 
| 37512-57493 

- [37812:57518 
377 |2-57034| 

37812-57749 
379|2-57863 

380|2.57978 

381[2.58092| 

3822.5 8206 

3832.588319 

384258433 
335 2.58546 

386 |2.58058| 

387 |2.58771 

388 2.58883 

389 2.55994 

66 | j 390 2.591 1 
EE 
392 2.59328 
393 2.59439 


2x 12 . tv Rs 9e J 


— 
S 
8 
2 


400 


Logarith 


E 


Num Num | Logarith, © | Logarith| 
4012.603144 | 43412.63748 | 467 2.66931 
402 | 2.60422 435 | 2.63848 4.68| 2.67024 
403 | 2.60530 436|2-63948] | 469|2-67117| 
404 | 2.60638 437 | 2.04048 470| 2.67 209 
405 2.60745 438 2.64147 [4212.672302 
406 2.6085 2 439 2.64246 472 2.67394 
4072. 60959 440 2.64345 4732.674860 
408 | 2.61006 4441 | 2.64443 474] 2.67577 
409 2.61172 4422.64 42 475 2.67669] 
410 2.61278 443 | 2.64640 476 2.67760 
411|2.61384 444 | 2.64738 4772-07851 
4122.614890] | 445] 2.64836] | 478|2.67942 
41312-01595] | 44612-64933] | 479] 2-68033 
414|2.01700 447 | 2.65030 480| 2.68124 
415 2.61804. 4482.65 127 481 2.08214. 
416] 2.61909 449 2.65224 482 | 2.68304. 
417 2.62013 450 2.65321 483 2.68394 
4181 2.62117 451] 2.65417 484 | 2.08484 
419| 2.62221 452| 2.65513] | 485|2.08574] 
420 2.62324 453] 2.65609] | 486 2.68663} 
421.| 2.62428 : 2.6570 487 2.68752 
422 2.62531 = 16:50; 488 [2.088341 
423 2.62634 456] 2.65896 489 [2.08930 
424 | 2.62736 457 | 2.65991 490 2.69019] 
425 2.62838 458| 2.66086 491 |2.69108 
426 2.62940 459 2.66181 492 2.69196 
427 | 2.03042 450 2.66275 493 |2.69284} 
4281 2.63144 461 | 2.66370 494 | 2.69372 
429 2.03245 462 | 2.66464 495 | 2.69460 
430 2.63346 _ 463] 2.00558 496 | 2.69548 
431 2.03447 464. | 2.66651] | 497 2.69635 
432| 2.03548 465 | 2.66745 498 [2.69722 
433] 2-030648| | 466] 2.66838 499 | 2.69810 
| 434 | 2.03748 | | 4671 2.66931 | 5001 2.698971 
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500 | | 
| Num | Logarith| | Num Logarith Num] Logarith 
501 | 2.69983 534|2-72754| | 5072-75358 
Foz 2. 70% | 535|2.72835| | 5368| 2.75434 
503 2.70156 536 2.72910 569 2.75511 
504270243 5372. 72997 5702.75 587 
eee 
5062. 70415 539 2.73158 572 2.75739 
5072. 70500 549] 2.73239 $73|2+75815 
508 |2.70586 $54t|2-73319 $74] 2-75891 
509 [2.70671 542 2.73399 5752.758966 
2.20757 8432-23479 252.2042 
5112. 70842 5442.735590 6577276117 
5122. 709 27 545 2.73639 5782.76192 
513 2.71011 5462.73719 5792 76267 
5142.7 1096 547 2.73798 580] 2.70342 
| 51512.71180| | 54812.73878 581] 2.70417 
| 516|2.71204. 549 2.73957 5822.76492 
5172.7 1349 5502. 74036 58312-70566 
51812.71432 5512.741155 5 84 2.76641 
719 2.71516 952 2.74193 585|2.70715 
5 20 2.71600 85312.7472 5862.76789 
521 |2.71683 554274350 | 587270863 
522 2.71767 5552.744290 | 588|2-70937 
523|2.71850 556 2.74507 589 2.77011 
5242.719033 5572.74585 590 2.77085 
628 [2.520I; 558\2.74603 591 |2.77158]|. 
5252. 72098 | $5912.74741 $92 |2-77232 
627|2.72181 560274818 593 2.77305 
528 2.72263 5611 2.74896 594 2.77378 
| 52912-72345 50212-74973 $95|2-77451 
{ 530|2-72427| | 503[2.75050 590} 2.77524 
| 53112-72509] 564275127 | 59712-77597 
532 2.72591 | $0512.75204 598} 2.77070 
$3312.72072| |} 566|2.75281 599 2.77742 
$34 12-72754|_ | 567|2.75358] 600 | 


OG. 1h ; 


2.77815 


_- 


% . neee 


0 | 


lag Dd x 


600 


| Logarith 


þ 


| Num Logarith Num | Logarith 
"Gol 2.77887 034 280208 | | 607 2.82412 
602 2.77959 | 635 [2.80277  668[ 2.82477 
603] 2.78031 6362. 80345 609 | 2.82542 
604 | 2.78103 637 |2.80413 670] 2.82607 
605 | 2.78175 638 |2.804.82 67112.82672 
606 2.78247 639 2.805 50 6722.882736 
607 | 2.78318 6402. 80618 673] 2.82801 
608 | 2.78390 641 | 2.80685 074| 2.82865 
609| 2.78461 642 2.80753 075| 2.82930 
610|2.78532 643 |2.80821 70] 2.82994 
611] 2.78604 644 |2.80888| 677 2.83058 
612| 2.78675 645 |2.80955 6781 2:83122 
613] 2.78746 646|2.81023 679] 2.83186 
614| 2.78816 647 | 2.81090 080] 2.83250 
615] 2.78887 648|2.81157 681] 2.83314 
016]2.78958 649|2.81224 682 2.83378 
617] 2.79028| 650 2.81291 683 2.83442 
618] 2.79098 65112.81358 684 2.83505 
6192 79169 652 2.81424 6852.835690 
620279239 653] 2.81491 086| 2,83632 
621|2.7930 654 | 2.81557 087] 2.83695 
27 Ak x. Fo: 2.81624 088| 2.83758 
623 2.79448 656 2.8 1690 689 2.83821 
6242.795188 6572.877556 690 2.83884 
6251 2.79588 6581 2.81822 691 2.83947 
6262.796570 659 2.81888 692 2.84010 
627 2.79726 6601 2.81954 695 2.84073 
628 2.79795 661 | 2.82020 694|2:84135 
629 | 2.79865 662 | 2.82085 695 | 2.84198 
630]2.79934 663 | 2.82151 696| 2.84260 
631 | 2.80002 ng [3 C8546 697|2.84323 
63212. 80071 665 ! 2.82282 698] 2.843835 
633] 2.80140 666 2.32347 | 699] 2.84447 
634 2. 80208 667 [2.82412 7002.848509 
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700 


Num Logarith | | Num) Logarith Num) Logarith| 
701] 2.84571] | 734|2.86569| | 767|2.88479 
7021 2.84633] 735 2.86628 | 768|2.88536 
703 2.84695 736| 2.£6687 769 | 2.388592 
704|2-84757| | 737|2-86746| | 770|2.88649 

_705| 2.84818 738 2.86805 771| 2.88705 
706] 2.84880| | 739| 2.86864 772| 2.88761 
707 2.84941 740 2.85923 7731 2.88817 

708 2.85003 741 2.86981 774| 2.88874 
709 2.85004. 74.2 | 2.87040 775 2.88930 
710|2.85125 7432. 87098 7762.889866 

7112.85 186 7442.87157 7772. 89042 
7122.85 248 745 2.87215 778 2. 89097 
7132.85 308 746 2.87273 770 2.89153 

7142.85 369 747 2.87332 780] 2.89209 

_715|2.85430 748|2.87390 781]|2.89205 
716|2.85491 749| 2.87448 782|2.89320 
717|2.85551 750 2.87506] | 783|2.89376 
718|2.85612 751|2.87563] | -784|2.89431 
719 2.85672} 75212.87021| 785 2.89486 

2202.85733 75312.87679 7862.895442 
72112-85793 754287737 | 78712-89597 
722]|2.85853 7552.87 94 788 2.89652 
723 2.85913 7562.8785 2 789 | 2.89707 
724 2.85973 757 2.87909 | 799[2.89702 
— 2.85033 2582.879066 (7912.898917 
720] 2.86093 | 759 | 2.88024 792 | 2.89872 
7271 2.86153 760| 2.88081 793 |2.89927 
728|2.80213 7612.88 138 794 | 2.89982 
729| 2.86272 762| 2.88195 795 | 2.90036| Þ 
730j 2,30332 763i2.88252] | 796|2.90091| | 
7311 2.80331 7204 | 2.88309 797 2.90145 
732] 2.86451 765 | 2.88306 798 | 2.90200 

} 733]2.86510 760 | 2.88422 799 | 2.90254 

| 734|2-80509! t 70712-88479! | 800 


2.90309} | 
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um | Logarith, Num , Logarith, lum Logar . 
801 | 2.90303 834 | 2.921106 807 2.93801 
802 | 2.90417 83512.92168 868] 2.93851 
803|2.90471 836 |2.92220 869 | 2.93901 
304 | 2.90525 837 [2.02272 8701 2.93951 
805 | 2.90579 838 [2.92324 8712. 94001 
806 | 2.90633 839 [2.92376 87212.94051 
807 | 2.90687 840 | 2.924.27 873|2.94101| 
808 | 2.90741 841 2.92479 874|2.94151 
809 | 2.90794. 842 j2.92531 875 | 2.94200 
810| 2.90848 843 |2.92582 876]2.94250 
811 |2.90902 844 | 2.92634 8772 94299 
812 2. 9095 5 845 | 2.92085 878] 2.94349 
8132. 91009 846 2.92737 879 2.94398 
8142.911062 847 | 2.92788 880 2.94448 
815 [2.91115 848 | 2.92839 881] 2.94497 
816|2.91169 849 | 2.92890 88212.94546| 
817 |2.91222 850| 2.92941 883| 2.94596 
818|2.91275 851|2.92992| | 584|2.94045 
 819]2.91328 852 2.93043 885|2.94694 
820| 2.91381 853] 2.93094 88612.94743 
821|2.31434 854|2.93145| | $87|2.94792 
822|2.91487 855 2.93196 888] 2.94841 
823|2.91539 85612.93247 889 2.94890 
824 2.91592 857 2.93298 890 | 2.94939 
825 2.91645 | 858|2.93348 891 | 2.94937 
826 | 2.91698 859 | 2.9339) 892| 2.95030 | 
827|2.91750 860 | 2.93449 8932.950359 
828 2.91803 861 | 2.93500 894| 2.95133 
829]2.91855 802|2.93550 895 | 2.95182 
830| 2.91907 863 | 2.93601 899] 2.95230 
83112.91900 864 | 2.9305 1 897 2.95279 
832 2.92012 | 865| 2.93701 898 | 2.95327 
833 2.92 64 8662.937511 899 | 2.95375 
834 2.92116| 867 | 2.93801 902 | 2.95424 
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Num Logarith Num|Logarithy TI Logarith) | 
9012.958472 | 934] 2.97034. 967 | 2.98542] | 
9022.95 5 20 9351 2.97081 908 | 2.98587 
903 [2.95508] | 936]2.97127 969 | 2.98632| | 
904 | 2.95616} | 937]2.97173 970 2.98677 
905 2.95664 938] 2.97220 971]2.98721] | 
906|2.95712 939 2.97266 9722.987060 
907 2.95760 940] 2.97312 97312-98811] | 
905 [2.95808] | 94112.97358] | 9742.988550 
9092.958866 | 942]2.97405 975 | 2:98900| | 
2 228284 | 94312-97451} |_97612:98944|} 
9111 2.95951 9442.974097 977 2.98989 
91212-25999] | 94512-97543 978 | 2.99033| | 
913] 2.96047 946| 2.97589 9792. 99078 
9142.956094 | 947] 2.97635 980 2.99122 
915 2.96142 948 2.97680 9812.991660 
9152.961890 94929720 [9822992171 
9172.966236 | g950|2.97772| 9832.992550 
9181 2.96284 9512.978188 984 2.99299 
919] 2.99331 952] 2.97803 985 2.99343 
920 2.96378 95312-97909] 986 2.9938) : 
9211 2.90425 954] 2-97954 9872.994310 
{ 922] 2.90473 9551 2.98000 988| 2.99475|| 
923|2.90520| | 956|2.98045| 9892.995190 
924] 2.96567] | 957] 2.98091 9902. 99563 
925 2.96614 9582.98 136 991 | 2.99607 f 
926 2.96661 9591 2.98181 992 2.99551 
927 | 2.99707 900 2.98227 993 2-99694 
9282.967554 | g6112.98272] | 994[2.99738| 
929] 2.96801 9621 2.98317 995 2.99782 
930 2.96848 963 | 2.98362 996 | 2.99825 || 
931] 2.96894 | 964 2.98407 997 | 2:99869| 
9322.960904 | 9651 2.98452] | 998[2.99913|| 
9332-90988 | | 96612.98497] | 99912-99950| 
| 934! 2.97034 9071 2.98542 1000! 3.00000| 


ee 


þ 


| 


P 4 


| Num | Legarith\ N Num Legarity! 
1001 | 3.0004 1034 |3.01452| 1067 | 3.02816 
1002 | 3.0008 19351] 3.01494 1008 3.02857 
1003 3. 001 30 [1030]3.01535| | 1069] 3.02897 
1004 | 3.0017 3 1037] 3.01577} | Io70[ 3.02938 
1005 3.00216 1038| 3.01619] 10%13.02978 
1006 3. 02 59 | 1039] 3.01661] |1072] 3.03019 
1097 | 3.00302 1040] 3.01703] [|1073[3.03059 
1008 | 3.00346 1041] 3.01745 1074 | 3.03100 
1009 | 3.00389 1042|3.01786| {1075[3,03140 
1010 3.00432 1043] 3.01828 1076] 3.03181 

101113.00475 10443.01870 1077 | 3.03221 

1012] 3.00518 1045 | 3.01911 1078] 3.03261 

1013 | 3.00560 1046| 3.01953 1079 | 3.03302 
1014 | 3.00603 1047] 3.01994 | [1080] 3.03342. 
1015 3.0646 [1048] 3.02036| [1081] 3.03382 
1016] 3.00689 1049| 3.02077 1082] 3.03422 
IO17 | 3.00732 1050] 3.02118 1083 3.03402 
1018| 3.00774 105 13. 02160 10843. 03502 
1019 | 3.00817 105 2 3.02201} j1o85| 3.03542 
1020 | 3.00860 1053] 3.02242| [1086|43.03582 
1021 | 3.00902 1054 | 3.02284. 10873. 03622 
1022 3.00945 1055 3.02325 1088 3.03662 
10233. 00987] 1056 3.02366 1089 3.03702; 
1024 | 3.01029 1057]3.02407| 1090 3.03742 

1025 [3-01072| | 1058[3.02443]| [1091| 3.03722 
1026| 3.01114} | 1059] 3.02489 1092 3.03822 
102713.01157 1060 3.02530 1093 3.03862 
1028 3.01199 10611 3.02571] 1094 3.039001 
1029 3.0124 1062 3.02612 1095 3.0394 

1030 3.01283 1063 3.0265 3 1096 3.03981 
103113.01325 10641 3.02694 1097 | 3.4020 

1032 3.01367 1065 3.027 34 1098| 3.04060 
1033|3-01410] 1066 3.02775 1099 3.04299 
1034 3.014521 10657 3.2816 11001 3.04139 


_— 


Num — | Nam | Logarith, | Num Logarith 
(110113.04178 [1134|3.c5461| 1167 |3.06707 | 
1102 | 3.04218 1135 3.05499 |[1168| 3.06744. 
1103|3.04257| 1136 3-05537 1169 | 3.06781 
1104 3.04296 1137 [3-05576| [1170| 3.06818 
1105| 3.04336 1138|3.05014| |1171| 3.06855 
1106] 3.04375| 1139 3.05652 I r72 | 3.06892 
11073. 04414 11403. 569 [1173|3.06929 
1108] 3.04453 1141 | 3.05728 1174 | 3.06966 
1109] 3.04493 1142 | 3-05706 I175 | 3.07003 
[I1C|3.04532 1143| 3.05804 1176 3-07049| 
1111] 3.04571 1144 | 3-05842] |1177| 3.97077 
1112] 3.04010 1145|3.05880] [1178]3.07114 
1113] 3.04649 1146 | 3.05918 1179 | 3.07151 
I114| 3.04088 1147]3-05956| [1180| 3.07188 
1115 3.04727 | 11483.05994 1181 3-07224 
1116] 3.04766 1149|3.06032| [|1182|3-07261 
1117| 3.04805 1150|3.06069| 1183 3.07298 
1118] 3.04844| 115 13.065107 1184307335 
1119 3.04883 1152|3.00145| 1185 [3.07371 
1120 3.04921 1153|3-06182| [1186] 3.07408. 
1121] 3.04960| 1154 3.06220 1187 3.07445 
11223. 4999 1155 3.06258 1188 3.074811 
1123 3.05037 11561 3.06295 1189 3.07518 
11243 05076 1157 3.06333 1190 3.07554 
1125|3.05115 1158| 3.06370] [11913-07591 
1126|3.05153 1159] 3.06408| 1192307627 
I127| 3.05192 1160] 3.06445| [1193 | 3.07664 
1128|3.05230 1161] 3.06483] [1194] 3.07700 
1129] 3.05269 I162| 3.06520] 1195 3.07736 
I130| 3.05307 1163 3.06557 | 1196 | 3.07773 
1131 3-05346 '1164| 3.06595] [| 1197 | 3.0F809 
1132{3.05384| 1165 3.06632] |1198! 3.0724; 
1133] 3.05422 1165 3.06659 1199 3.07881 
1134! 3.05461 [1167 3.06707 1200 3. 7918 


1200 


6 


b Num | Logarith| Num Logaritb Num | Logarith 
7 | 1201 | 3.07954 1234 | 3.091 31 1267 | 3.10277 
4. 1202 | 3.07990 1235 3.09166 1268; 3.10311 
I 1203 | 3.08026 1236 3.09201 | 1269 3.10346 
8 1204 | 3.08062 1237|3-09236] 1270 3.10380 
G 1205 | 3.08098 | [1238|3.09272 1271 3.10414 
2 1206 3.08134 | {1239] 3.09307 1272 3.10448 
9 12073. 08 170 1240 3.09342 1273 3.10482 
6 1208 | 3.03206 124113.09377| [1274 3.10516 
3 1209 3.08242 1242 3.09412 1275 3. 10551 
0 1210 3.08278 1243 3.09447 275 310585 
7 1211] 3.08314 1244 ij 3-09482| [1277|3 3.10619 
4 1212| 3.08350 1245 3.09516 1278 3.10653 
I 1213| 3.08386 1246 3.09551 [1279] 3.10687 
$ I214| 3.08421 1247 | 3.09586 1280 3.10721 
4 I2I5| 3.08457 124830621 12813. 10754 
1216 3.08493 12493 09656 1282 3.10788 
12173. 085 29 12503.09691 1283 3.10822 
1218 3.085064. 12513.09725 1284 3.10856 
1219 3.08000 1252 3.09760 1285 | 3.10890 
1220] 3.08035 12531 3.09795|- [1286; 3.10924. 
1221 3.08671 1354 | 3.09829 1287 3.10957 
1222 3.08707 1255 3.09864 1288 3.10991 
1223 3.08742 1256 3.09898 1289 3.11025 
1224| 3.08778 1257| 3 09933 1290 31058 
1225 3.08813 1258 3.09968 12913. 11092 
1226 3.08849 12593. 10002] 1292 3.17126 
1227308884 12603. 10037 1293 3.11159 
1228 3.08919 12613. 10071] 12943.11193 
1229 3.0895 5 12623. 10105 1295 3.11226 
1230 3.08990 1263310140 12963. 11260 
12313. 0025 [1204] 3.10174 1297 | 3.11294 
1232| 3.09061 1265 1 3. 10209 [1298[3.11327 
12333. 9096 12663. 10243 1299 3.11360 
12341 3.09131 [1267 13.10277 130013. 11394 
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Num jLogarith Num Logarith | Nam Logarith 
1301 3-11427 13344312515 1367 3.13576 
13023-11401! |1335]3.12548] [1368] 3.13608 
1303| 3.11494. 13363. 12580 1369 3.13640 
13043.11527 1337 3.12613 1370 3.13672 
1305|3-113561 3338312545 1321 332 
13063115904 13393-12678 7372 3.13735 
1307 4 11627 13403. 12710 1373 3.13767 
13080311660 1341/312742 1374313798 
1309 3.11693 1342312775 1375 3• 13830 
131013.11727 13433. 12807 1376 3.13861 
13110311760 13443-12839] 1377 3.13893 
1312| 3-11793 1345| 3.12872 1378] 3.13924 
1313311826 1346/3. 12904 [1379|3-13956 
13143118590 1347312936 [1380|3.13987 
1315 311892 [1348] 3.12908 138103. 14019 
131613.11925 1349 3.13001 1382 3. 14050 
1317 |3-11958 1350[ 3.13033 1383 3.14082 
1318 |3-11991 13511} 3.13065| [1384|3.14113 
1319 3˙12024 1352313097 | [1385 | 3.14144 
13:0} 3-12057 13533.13129 [1386]3.14176 
132103. 12090 [1354[3.13161 1387 3.14207 
1322312123 1355 3.13193 1388] 3.14238 
13233121575 1356 3.13225 1389 3.14270 
13243121888 1357 3.13257 13903.1430ʃ1 
1325 þ3-12221 1358 3.13289 13913.14332 
2326 3.12254 13659 3.13321 1392 | 3.14363 
1327 3.12287 [13601 3.13353] 1393314395 
132813.12319; 1361313388 [1394 3.74425 
13293.12382 1362313417 1395314457 
1 3303.123875 1363313449 1296314488 
1331} 3.12417] 1364313481] 1397314519 
13323. 12450] 1363.133513 13983˙145 50 
1333 3.124830 1366313545 [1399] 3-1458T 
[1334 3.12515! 13671313570} 1400 3.14612 ; 
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1400 


r ——— ——᷑ ¹— — ſ * Ps 


| Num | Logarith | Logarith| 
[1401 [3.14643 3-15654 | 3.16643] 
1402 | 3.14674 3.15685 3.1667 2 
1403 [3-14705 3. 15715 3.167% 
1404 3.14736 315745 3. be: | 
1495 | 314707} [1438| 3:15775 3-16761 
1406 3.14798 3. 3.15806 1472 3. 3.15790 
1407 | 3.14829 3. 15836 3.16820 
1408 | 3.14860 3-15866 3. 163401 
1409 | 3.14891 | 3-15296 | 3.16879} 
1410314921 I 3-15920 14.76] 3.16908 | 
141113.14952| 3.15986 3. 15935 8 
1412314983 3.15986 3.16967 
1413 3.15014 3.16016 3.16996 
1414|3.15044 3.16046 3-17026, 
1415|3-15075 81 3.16076 3.17055] 
1416] 3. 3.15106 3. 3.16106 3.170844 
14173.15 136 3.16136 3.171144 
1418|3.15167 3.16166 3.17143 
1419 3.15 198 3 16196 34717 
11420|3.15228 3.16226 14863. 17201 
142113.15259 4; 3.16256 3-17234] 
1422] 3.15289 3.16286 3.17260 
1423 3.15320 6 3.16316 3.17289 
1424 |3-15351 3.46345 3.17318 
1425 3.15381 3 346325 3.17347 
1426315411 31 3.16405 | 3.173764 
1427 3.15442 3.16435 3.17405 
1428 | 3.15472 3.16465 3.47435 
1429 |3-15503 3-16494 3-17464 
143031833 3-16524 6] 317493] 
1431] 3-15563 3-10554 3.1752 
1432] 3+15594 3.10583 3-1735f, 
1433| 3-15024 3.16613 3.17580 
44341418544 7.3.1643 | 3.17609] 


P6 


1500 | 8 
Num | Logarith\ | Num | Logarith | Num | Logarith| 
I;01| 3.17638 1534 3.18582 15673. 19500 
1502 | 3.17666 33 Tobi 1268 5 
1503 3.17695 1536 3.18639 1569 3.19562 
1504317724 [15373-18667] 1573.193589 
31228] 83.186927 1521379517 
1506|3.17782 1539 3.18723 1572 3.19645 
1507 3.178110 [1540 3.18752 1573 3.19672 
1508 3.17840 15413.18780 1574 3.19700 
1509 3.178680 1542 3.18808 1575 3.19728 
151013-17897] 143 3.18836 1576 3.19785 
151103.17926 1544 3.18864 1577 3.19783 
15 123.1795 5 1545 3.18892 1578 3.19810 
1513 3.17983 1546 3.18920 1579 3.19838 
15143180120 1547 3.18949 1580 3.19865 
1515 3.18041 1548 3.18977 1581] 3.19893 
15163.18069 1549 3.19795 5 82 3.19920 
1517 3.18098 1550 3.19033 1583 3.19948 
15183.18127 15510 3.19061 1584 3.19975 
1519 3.18155 1552 3.19089 1585 3. 20002 
1520 3.181844 15533.9117 1586 3. 20030 
1521|3.18212 1554|3.19145| 1587 | 3.20057 | 
1522 3.18241 1555 3.19173 1588 3.20085 
1523 3.18269 15563. 19200 1589 3.20112 
1524318298 1557 3.19228 1590 3.20139 
11525 3.18225 1558 3.19286 [1591 3.20167 
15263.18355 159 3.19284 1592 3.20194 
1527 3.18383 1560 3.19312 1593 3.20221 
1528 3.18412 15613. 19340 1594 3.20248 
1529 3.18440 1562 3.19368 1595 3.20276 
15 30 3.18469 15633. 9395 1596 3.20303 
1531 3.18497 1564 3.19423 1597 3˙ 20330 
153213.18525 1565 3.194510 1598. 3.20357 
15333188844 [1566[3.19479] n 
15341 3.18582) 1567 3.19505 1600 3.20412 


1600 


Nun 


Logarith Num | Logarith| Num | Logarith | 
1601 | 3. 20439 1034| 3.21325| 1667 3.221 
1602 | 3.20466 Ks er 11668 > —_ 
16033. 20493 1636|3.21378 1669 3.22245 
1604 | 3.20520 1637 3.214044 1670 3.22271 
1605 3.20547 1638 3.21431 1671 3.22297 
1606 3.20974 1639 3.2145 1672 3.2232 
1607 3 4 es 1673 3 
1608 320028 1643.215110 1674 3.22375 
1609 3.2065 5 1642 3.21537 1675 3.22401 
16103. 20682 1643 3.21563 1676 3.22427 
16113. 20709 1644 3.21590 1677 | 3.2241 
1612|3.20736| | 1645 3 1678 32 
16133. 20763 1646 3.21642 1679 3.22505 
16143. 20790 1647 3.21669 16803. 225 30 
1615 3.20817 1648 3.21695 16081| 3.22556 
1616| 3.20844 1640 3.21722 |1682|3.22582 
1617 3.20871] 16501 3.21748 1683 3.22608 
1618 3.20897 | 165 13.217744 j1684| 3.22634 | 
16193. 20924 1652 3.21801 1685 | 3.22659 
1620|3.20951] 1653 3.21827 | 1686\ 3.22685 
1621 | 3.20978 1654| 3.21853 1687 | 3.22711 
1622 3.21005 1655 3.21879 1688 3.22737 
1623 3.210318 1656 3.21906 1689 | 3.22762 
1024 j 3.21058 1657 3.21932 1690 3.22788 
1625 3.21085 16581 3.21958] | 1691] 3.22814. 
1626321112 |1659 3.29844 |1692| 3.22840 
1627 4.21128|_ 1660 3.22010 | 1693 3.22865 
1628 3.21165 16611 3.22036 1694 | 3.22891 
1629| 3.21192 1662 | 3.22003 1695 3.22916 
1630 3.21218 1663 3.22089 16963.22942 
1631 3.21245 1664 3.22115 1697 | 3.22968 
1632| 3.21272 1665 | 3.22141] | 1698 | 3.22993 
1633 3.21298 1666| 3.22167 | 7699 3-23019 
1534 3.21325 1667 3.22193 1700} 3.23044 


? 


DE EN Ae TIDE * 


on, 


I 


"Num j Logarith| | Num hn nk | Num | Logarith| 
17013 23070 [1734|3-23904| [1707 3.2472 
1702 3. 23005 1735 3.23929 1768 3.24748 
1703 3.23121 7363.239544 1769 3.24772 
17043 23146 1737 3.23979 1770 3.24797 
1705 3.23172 1738 | 3.24004. 1771 | 3.24821 
1706] 3.23197| [1739|3.24029| 1772 3.24846 
1700 3.23223 17403. 24054 1773324870 
17083. 23248 1741 3.240% 1774 3.24895 
1709 3.23274 1742 3.24104 1775 3.24919 
1710 3.23299 1743 3.24129 1226 3.24944 
17113.23325 1744324154 1777324968 
1712323350 1745 3.24179 1778 3.24993 
1713323375 1746 3.24204 1779 3.25017 
17143.23401 1747 | 3.24229 1780 3.25042 
1715 | 3-23426 1748 3.24254 1781 | 3.25066 
7163.234510 1749 3.24278 1782 3.25090 
1717 3.23477 17503.24303 |1783| 3.25115 
1718 3.23502 17513.24328 1784 3.25139 
1719] 3-23527 1752324353 1785 3.25163 
1720 3. 23552 1753 3.24378 17863.25 188 
17213. 23578 - | 1754 | 3.24402 1787 | 3.25212 
1722 3.23603 I755 3.24427 1788 | 3.25236 
1723] 3.23628] | 1756|3.24452 1789| 3.25261 
1724|3-23053| | 1757 3.24477 17903. 25281 
12289 3.23578 1758 3.24501] 1791 3.25 309 
1726323704 1759 324526 1792 3.25333 
1727 3.23729 17603. 245510 793 3.25388 
1728 3.23754 | 1701|3-24575| [1794| 3.25382 
1729] 3-23779| 1762 3.24600 1795 | 3.25406 
1730 3. 238044 1763 3.24625 . |1796| 3.25430 
17313-23829] 17403-24% [1797 325454 
173203238544 1755 3.24674 1798 3.25478 
1733 3.23879 1 7653.4959 1799 3.25503 
3.23904 1767 | 3.24723) 1180013. 28822 


1800 


I 


Num , Logarith | | Num Logarith | | Num Logarith 171 
18013285510 2834326339? 2867 | 3.27114 
18020 3.25575 1835 3.26363 1868 3.27137 
11803 3.25 599 1836 3.26387 1869 3.27160 
1804 3.25623 18373. 26410 1870 3.27184 
1805 | 3.25647. 1838 3.26434 1871 | 3.27207 
1806| 3.25671 1839 | 3.26458] 1872 3.27230 
1807 | 3.25695 1340|3.2048t| 1873 3.27253 
1808] 3.25719 184113.26505 |1874|3.27276} 
1809 | 3.25743} {18423-26528 1875 3.27300 
1810|3.25767| |1843|3.26552| |1876] 3.27323 
1811] 3.25791 1844 |3.20576 1877 | 3.27346 
1812{3.25815 1845 | 3.20599 1878, 3.27369 
1813|3.25839| 1846 3.26623 1879 3.27392 
18143.25863 1847 | 3.26646 1880|3-27415 
1815| 3.25887 184.8 | 3.26670 1881 3:27438} 
1816|3.25911 1849 | 3.266093 1882 | 3.27401 
1817 3.25935 18 50 3.26717 1883 3.27485 
1818 3.25959 185 13.26740 18843. 27508 
1819|3.25983 1852 3.26764 |1885| 3-27531 
1820 2.26007 1853 3.26787 1886| 3.27554 
1821] 3:20030 1854 | 3.20810 1887 | 3.27577 
18223. 2605 4 185 5 3.26834 18883. 27600 
1823 3.26078 1356 | 3.26857 1889 3.276023 
[1824 | 3.26102 1857 | 3.26881 1890] 3.27646 
1825 3.26126 1858 | 3.26904 1891] 3.27669 
1826|3.20150| [1859|3.20927 1892 | 3.27092 
1827 3.20173 18503. 26951 |1893] 3.27715 
1828|3.26197] |1861|3.26974 1894 | 3.27738 
1829 3.262210 1862 3.26997 1895 | 3.27700 
1830|3.26245| |1863[3.27021| | 1896|3.27783| 
1831 3.26268 1864 | 3.27044 1897 | 3.27806| 
1832 3.26292 186; | 3.27067 1898 3.27829| 
1833 3.26316 1866|3.270y1| 1899 3.27852 
[1834 3-26339 18671 3.27114 1900 3-27875} 
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1900 


— 


en Tegarito | Num |Logarith) | Num | Logarith 
[1901 3.27898 | 1934 |3-28645 | [1967 [3.29380 
— S 1935 3.28668 1968 3.29402 
1903 3.27943 1936 3.28690 1969 3.29424. 
1904 3.27966 1937 3.28712 1970 3.29446 
1905 3.27989 1238328235 221 3.294658 
19063. 28012 1939 3.28757 1972 3.29490 
| 1907 3.280358 194 3.28780 1973 3.2952 
1908 3.28057 1941 3.28802 1974 3.29534 
1909 3.28080 1942 3.28824 1975 3.29556 
1910328103 1943 3.28847 |197013.29578 
19110328126 1944 | 3.28869 1977 | 3.29600 
1912|3-28148 1945 3.28891 1978 j 3.296022 
1913|3-28171 1946|3-28914 1979 | 3-29644 
1914|3-28194| 1947328936 | 1980 [3.29666 
1915 3.28216 1948 3.28958 1981 3.29688 
1916328239 1949 3.28981 1982 3.29710 
1917 3.28262 19503. 29003 1983 3.29732 
1918 |3-28284| 1951/329025 1984329754 
1919 3.28307 1952 3.29047 198329776 
10203.28330 123332990 1986 [3.29797 
1921|3-28352 1954 | 3.29092 1987 |3.29819 
1922|3.28375 1955|3-29114| [1988|3.29841 
1023 3.28397 1956/3291360 [1989 [3.29863 
1924328420 19573291890 1990329885 
1925 3.28443 28322181 |199113-29907 
1926 3.28465 1959] 3.29203 1992 [3.29928 
1927 | 3-28488 1900| 3.29225 119933. 29950 
1928 3.285 10 1961 3.29247 1994 | 3.29972 
1929 3.285333 |1902[3-29260g| [19953-29994 
1930 3.28995 1963 3.20292 19963. 30016 
19310328578 1964 3.29314 1907 3.30037 
1932 | 3-28600 1965 | 3.29436 1993. 30059 
1933 3.28623 1965 3.29580 [19993-30081 
1934 3.286431 9573.293801 2000 3.30103 
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A TaBLE of the Angles, which every Point of the Com- 
paſs makes. with" the Meridian. Serving, by Inſpection, 


J te turn the Rumbs into Degrees; 3 and the contrary. 
1 Rumbs. | Rumbs. | Points. D. M.] Rumbs. ] Rumbs, | 
4 North. | $S-uth, Fs oO of North. South. 
0; 249 | 
of | 33 
3 20 2 
2 N. 4 E. S. 2 E. 1. [II 15 N. W. 8. 4 W. 
+ Iz 14 4 
g | 15 16 52 
: 14 [19 41 | 
O N. N. E. S. S. E. 2 22 30 N. N. W. S. S. W. 
2 | | 2: fac 407 . | 
[oe 
| 305 1 
8 N. E. by N. S. E. ys. 3 33 45 N. W. y N. S. W. Zy S. | 
4 I [ 
4 33 39 22 Þ 
- | 3 > 42 Il EN 3 
9 N. E. S. E. | 4 [45 o| N. W. 8. W. } 
7 4: |47 49 | 1 
1 # 2 25 | 
4x 493 1 
3 N. E. zy E. S. F. E.] 58 15 [N. W. S, W. SW. W. } 
5 | 54 85 4 q 
8 +5 8 A | i 
0 E. N. E. E. 8. E. 6 |67 30 W. N. W. W. S. W. | 
aa — \ 
4 6; [70 19 | 
- : 75 56 
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7 E. 2% N. E. 2 S. 7 |78-45| W. I N. W. 2y 8. | 
7 74 [81.34 | 
3 | 72 84 23 0 
2 24 PP 11 | 0 
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BOOKS printed for J. Nouxs E, oppoſite 
Katherine-Street in the Strand. 


HE ELEMENTS of NATURAL PHILOSO- 
; PHY ; chiefly intended for the Uſe of Students 
in Univerſities. By P. V. MusscaenBrotx, M. D. 
Profeſſor of Mathematics and Philoſophy in the Uni- 
verſity of Leyden. Tranſlated from the Latin, by 
Jonx Corson, M.A, and F. R. S. Lucaſian Profeſ- 


ſor of Mathematics in the Univerſity of Cambridge. 
In Two Volumes, O#awo, Price 105. 


„ The Excellency of this Syſtem appears from 
the many Tranſlations of it into the modern Lan- 
guages ; and this Work was tranſlated for the Uſe of 

ngliſh- Readers, that they might have a compleat 
Syſtem of Natural Philoſophy in their Mother-Tongue, 
ſuch as would anſwer the End of an eaſy Introduction 
to the whole Science of Phyſics. Others have per- 
formed well upon the ſeveral Parts, but our Author 
has brought thoſe Parts together, connected them into 


one View, and given the beſt Solutions of the Pheno- 
mena, whether is own or thoſe of others. Particu- 
larly he has copioufly explained the Nature of Fluids, 
the various Properties of Light, the learned Boer- 
haave's Doctrine concerning Fire, the wonderful Phe- 
nomena of Electricity, and the ſurprizing Appearances 
obſerved by Chemiſts ; with many other curious Par- 
ticulars. 


II. The ELEMENTS of ASTRONOMY ; de- 
duced from Obſervations, and demonſtrated upon the 
Mathematical Principles of the Newtonian Philoſophy. 
With practical Rules, whereby the principal Pheno- 
mena are determined. To which is annexed, a Trea- 
tiſe of Projection in general. Deſigned for Students 
in Uniyerſities. The Whole tranſlated from the French 
of M. De La CAILLE, Member of the Royal Aca- 
demy of Sciences at Paris, by Jo#n RoBERTSON, 
F.R.S. With Additions and Corrections communt- 


cated by the Author, In One Volume, Ofawo, Price 
6 5. bound. 
III. A 


* 


B OOKS printed for J. Nouxsg. 


III. A TREATISE of ALGEBRA : In Three 
Parts. Containing, 1. The fundamental Rules and 
Obſervations. 2. The Compoſition and Reſolution 
of Equations of all Degrees; and the different Aﬀec- 
tions of their Roots. 3. The Application of Algebra 
and Geometry to each other. To which is added, an 
Appendix, concerning the general Properties of Geo- 


- metrical Lines. Ry Cotin MacLavrin, M.A. late 


Profeſſor of Mathematics in the Univerſity of Edin- 
burgh, and F.R.S. The Second Edition. In One 
Volume, Octavo, Price 6s. bound. 


IV. The ELEMENTSS of EUCLID ; vx. the Firſt 
Six Books, together with the Eleventh and Twelfth, 
The Errors, by which 'Theon, or others, have long 
ago vitiated theſe Books, are corrected; and ſome of 


Euclid's Demonſtrations are reſtored. Alſo to this 


Edition 1s added, the Book of EUCLID's DATA, 
in like Manner corrected. By RozerT Simson, M. D. 
Emeritus Profeſſor of Mathematics in the Univerſity of 


Glaſgow. Octavo, Price 65. bound. 


V. MISCELLANEOUS TRACTS, on ſome cu- 
rious and very intereſting Subjects, in Mechanics, Phy- 
ſical Aſtronomy, and Speculative Mathematics; where- 
in, among other Matters of equal Importance, the 


Preceſſion of the Equinox, the Nutation of the Earth's 


Axis, and the Motion of the Moon in her Orbit, are 
determined. By THOMAS SIMSON, F. R. S. In 


One Volume, 2uaro. 


VI. SELECT EXERCISES for young Proficients 


in the Mathematics. Containing, 1. A large Variety 
of Algebraical Problems, with their Solutions. 2. A 


choice Number of Geometrical Problems, with their 
Solutions, both Algebraical and Geometrical. 3. The 


Theory of Gunnery, independent of the Conic Sec- 


tions. 4. A new and very comprehenſive Method for 


finding the Roots of Equations in Numbers. 5. A 


ſhort Account of the Nature and firſt Principles of 
Fluxions. 6, The Valuations of Annuities, for "ge 
an 
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and joint Lives, with a Set of New Tables, far more 
extenſive than any extant. By TROMUASO SinrsoN, 


F.R.S. Octado, Price 5 s. in Boards. 


VII. TRACTS, Phyſical and Mathematical: Con- 5 


taining an Explication of ſeveral important Points in 
Phyſical Aſtronomy, And a new Method for aſcer- 
taining the Sun's Diſtance from the Earth, by the 


Theory of Gravity. By Dr. MarTRHEW STEWART, 
Profeſſor of Mathematics in the Univerſity of Edin- 


burgh. In One Volume, Octave, Price 75, 6d. bound. 


VIII. INSTITUTES of EXPERIMENTAL, 


CHEMISTRY. Being an Eſſay towards reducing 
that Branch of Natural Philoſophy to a regular S8yſ- 


tem, by inveſtigating, firſt, in an Introductory Diſ- 


courſe, its Object, End, and Means; together with 


thoſe Principles of Natural Philoſophy which are ſub- 
ſerviently neceſſary; including Directions for the Con- 
ſtruction of a compleat Apparatus, and for the Con- 
duct of the ſcveral general Operations, as peculiarly 
accommodated to experimental Purpoſes : And after- 


wards, by exhibiting all the curious and leading Pro- 


celles, with particular Obſervations on each, explain- 
ing the Rationalia of the Proceedings, and pointing 
out the Application of them to Practice in Medicine, 
Metallurgy, and other Arts, and to the Improvement 
of natural Knowledge in general. The whole being 
illuſtrated by Obſervations on the generical Nature of 
each Subject, in which the proper ſpecific Marks of 
Diſtinction are laid down on new Principles. By the 


Author of The Elaboratory laid open. lu Two Vo- 


lumes, Octave, Price 125. bound. 


IX. A Second Eflay on the MEDICINAL NA- 
TURE of HEMLOCK ; in which it is confirmed, not 
only that this Medicine may be ſafely given, by inter- 
nal Uſe; but alſo that it is of the greateſt Benefit in 
many Diſeaſes, which have been hitherto deemed 1n- 
curable, Tranſlated from the Latin Original, written 


by 


BOOKS printed for J. NouxsE. 


by Dr. SToR CK, Phyſician in Ordinary to the Pazma-* 


rian Hoſpital. Octauo, Price 15. 64. 


X. OBSERVATIONS and DISCOVERIES made 
upon Horſes : With anew Method of — By 
the Sieur La Fosss, Farrier to the King of France. 
With Copper-plates. Price 2s. 6d. ſewed. 

N. B. The Obſervations and Improvements. made 
by the Sieur La Fofle in the Art of Farriery, tend ſo 
manifeſtly to the public Utility, that the Royal Aca- 


demy of Sciences at Paris were induced to appoint a 


Committee to enquire into the Facts, and have, upon 
their Report, honoured him with Certificates of Ap- 
probation, which are inſerted in this Work. 


XI. A HISTORY of the MILITARY TRANSAC- 
'TTIONS of the Briti/h Nation in Indoſtan, from the 
Year 1745, brought down to the Year 1756. To 
which is prefixed, a Diſſertation on the Eſtabliſhments 
made by Mahomedan Conquerors in Indoſtan. In One 
Volume, Quarto, Price 18 5. in Sheets. 


XII. The MILITARY ENGINEER; or, a Trea- 
tiſe on the Attack and Defence of all Kinds of forti- 
fied Places. In which are explained the Conſtruction 


of the neceſſary Works; the Attacks of large Towns, 
with their different Outworks, moſt in Uſe, and alſo 


of ſmaller Places, Forts and other Poſts, which occur 


in the Courſe of a War; the Manner of Eſcalades and 


Surprizes; and all other Matters relating either to the 
Works or Operations, neceſſary to convey a full Know- 
ledge of the Art of Engineering: With fixteen Tables, 
containing the Strength of Garriſons, Artillery, Am- 
munition, Proviſions, and other Neceſſaries for forti- 
fied Places, in Proportion to the Garriſon, and the 
Time they are to hold out. Compoſed by M. LE 
BLonD, Profeſſor of Mathematics, for the Uſe of the 
French Nobleſſe. To which is added, by the Tranſ- 
lator, a ſuccin& Account of three remarkable Sieges, 


at different Periods, ' by which the Progreſs of the Art 


is pointed out. Illuſtrated with twenty Copper- plates. 
In Two Volumes, Octavo, Price 85, 64, in Boards. 
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XIII. MEMOIRS of the HOUSE of BRANDRN- 
BURG, from the earlieſt Accounts to the Death of 
Frederic I. King of Pruſſia. To which are added, Four 
Diſſertations, 1. On Manners, Cuſtoms, Induſtry, and 
the Progreſs of the human Underſtanding in the Arts 
and Sciences. 2. On Superſtition and Religion. z. 
On the ancient and modern Government of Branden- 
burg. 4. On the Reaſons for the Enacting and Re- 
pealing of Laws. And a Preliminary Diſcourſe. The 
whole wrote by the Preſent Kix of PRuss A. A new 
Edition, in 1220. 


XIV. The HISTORY and PHILOSOPHY of 
EARTHQUAEES, from the remoteſt to the preſent 
Times: Collected from the beſt Writers on the Sub- 


Jet. With a particular Account of the Phenomena 


of the great one of November the firſt, 1755, in va- 


rious Parts of the Globe. By a Member of the Royal 


Academy of Berlin, Octavo. | | 
XV. A DESCRIPTION of WESTMINSTER 


BRIDGE. To which are added, an Account of the 
Methods made Uſe of in laying the Foundations of its 


Piers, and an Anſwer to the chief Objections that have 
been made thereto ; with an Appendix, containing ſe- 
veral Particulars relating to the ſaid Bridge, or to the 
Hiſtory of the Building thereof; as alſo its Geome- 
| ical Pas, and the Elevation of one of the Fronts, as 
it is finiſhed ; correctly engraved on two large Copper- 
lates. Drawn up and publiſhed by Order of the Right 
Haw: ave. the Commiſſioners appointed by Act of Par- 
liament for building and maintaining Weſtminſter— 
Bridge. By CHarLes LABEBLYE. Price 55. 


XVI. The Compleat ITALIAN MASTER; con- 
taining the beſt and eaſieſt Rules for attaining that 
Language. By Signor VENERORNI, Italian Secretary 
to the late French King. Tranffated into Englith 
from the laſt Dutch Edition, reviſed and improved 
from that of Baſil, With confiderable Additions and 
Improvements by the Tranſlator, Price 55. bound. 


XVII. The 


BOOKS printed for J. Novnsx. 


XVII. The New Engliſh SPELLING-BOOK ; 
wherein are ſhewn the natural and proper Sounds of 


Conſonants, the Affinity they bear to each other, and 
- hew to ſpell Words that have improper Diphthongs, 
leading the Learner gradually from the eaſieſt Syllables 
to the longeſt and hardeſt Words, &c. by a Method 
eaſy, ſhort, and new. By Joux PaLaiReET. Com- 
poſed for the Uſe of their Royal Highneſſes Princeſs 
Auguſta, Prince George, Prince Edward, Princeſs 
Elizabeth, and Prince William. The Third Edition, 
Price 15. 1 | 


XVIII. Abrege de la Nouvelle Introduction a la 
GEOGRAPHIE MODERNE. En deux Parties: La 
premiere contient un Abrege d' Aſtronomie, et un 

IT raite de I Uſage des Globes; la ſeconde, une Con- 
noiſſance ſuccinte de toutes les Parties de la Terre et 
de PEau, avec un eſpece d'Atlas portatif, qui ſupplee 
en quelque maniere au defaut d'un vrai Atlas, pour im- 


primer dans la Memoire des Jeunes Gens les Poſitions - 


des Lieux. Par J. PALAIRET, 12mo, upon a new Plan, 
Price 45. bound, | 


XIX. Les Vrais PRINCIPES de la Lecture, de 
PORTHOGRAPHE et de la PRONONCIATION 
FRANCOISE, ſuivis d'un petit Traite de la Ponctu- 
ation, des premie:s Elemens de la Grammaire et de la 
Proſodie Francoiſe, et de differentes Pieces de Lecture 


propres a donner des Notions fimples et faciles ſur 


toutes les Parties de nos Connoifſances. — Quvrage tres 
utile a quiconque veut apprendre la Langue Francoiſe, 
mis a la portee de tous les Maitres et de toutes les E- 
coles, et convenable au deux Sexes, a tous les Ages, et 
aux differentes Formes d'Education. Og&awo, Price 25, 


XX. FABLES CHOISIES, a Þ Uſage des Enfans + 


et des autres Perſonnes qui commencent a apprendre 
la Langue Francoiſe. Par LEWIS CHAMBAUD. The 
Second Edition, carefully reviſed and corrected, with 
the alphabetical Index, ranged in a proper Order for 
the Uſe of Learners. 12mo, Price 15, Gd. bound. 
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